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Volume 3 presents an account of K-25 design, engineering, end pro- 
curement activities, excluding work connected with the special chemicals 
development and procure ent program, which is covered in Book VII. ' The 
purpose, administration, preliminary planning, ano basic design principles 
are discussed, and an account is presented of the development and fin&l 
design of the diffusion process system and its component parts, the equip- 
ment used, and the various auxiliary installation 3./ The volume concludes 
with a descriptive resume of assistance obtained from British sources, 
safety and security features, costs, organization, and personnel, ' Other 
phases of the K-25 Project are dealt tilth in separate volumes of Book II 
as follows: 

Volume 1 - General Features 
Volume 2 - Research 
Volume 4 - Construction 
Volume 5 - Operation 

Activities described extend from the earliest 03RD contracts, ne- 
gotiated in July 1941, for the study of the diffusion process, to 31 
December 1946, by which time the basic K-25 design had been completed, 
and administrative responsibility passed from the Manhattan District to 
the United States Atomic Energy Commission. / 

A number of appendices are attached to illustrate the text by means 
of tabulations, plan drawings, charts, graphs, photographs, file refer- 
ences, documentary exhibits, and a glossary. 'References indicated by 
parentheses, as (App. Bl), (App. C12), etc., refer to Item. 1 of Appendix 

B, Item 12 of Appendix C, etc. ' Reference to the Glossary, Appendix H, 
if 

is made by means of an asterisk. 
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The Summary contains an abstract el every major subject treated in 
Volume 3- ' Paragraph numbers in the Sumraary correspond to section numbers 
in the main text . / 

A detailed descriptive account of the K-25 Project with social 
emphasis on design and development has been prepared by the Kellex Corpo- 
ration: "Completion Report on the K-2J Gas Diffusion Plant" (Contract No. 
W-7405-eng-23) January 1, 1946 - K. B . Levey, J. F. Horerton, and J. K« 
Arnold. ' This report has provided an outstanding source of reference during 
the preparation of the present work. ^Kore extensive treatment of the design 
and engineering underlying many of the subjects discussed in this volume 
may be found by consulting the Kellex report, frequent references to which 
are inserted in the text.' Also referred to are the Kellex Engineering 
Descriptions, which are tabulated in Appendix D5 of this volume, and the 
Kellex Operating Manuals, which are tabulated in Appendix C3 of Volume 5» 
These reference works are on file in the K-25 Division Office of the 0. 5. 
Atomic Energy Commission, Oak Ridge, Tennessee, * 
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1* Introduc ti o:i« « K-25 Project do^i^i, er^inaorinn, *'~r<d 
proouroniBnt aotivitioD irroolTOd work by mny of ilio lotion's leading 
equlpnont manufacturor6 f and considerable acaiotonoo fror. British 
sourooat / Overall responsibility w*s to s tod initially in 3fio I ft* 
Kollocc Comany undor OSPff; contract <BHsr-40G* and f inally in die 
Kollcrc Corporation undor Iknh&ttan District contract W*7405-o:ig-2S # 
ishich vaaa adninioberod by tho fion York Aroa of fhc ISazJhattan Dictrict* ' 

2# Initial ttork undor tho Off ioo of Scientific Eocouroh end 
Dovolopraont« - ]3y January 1942 -Columbia University vrovtorci bad obtuimc! 
sons fizndaraontal ^aoooun diffusion doaign data* 7 At tliic tine? Tho 
V* Ti # Eollofjr Conpai\7 woo amrdod CSrD contract OT133r~£OG isfcich ccllod 
for en-lnoorin;* end production studios t and pilot plt.nt construction 
and operation* directed toward tho doci^n of a lar/jo scale g&o&ow 
diffusion plant for tho isotopic conoontration of Ur&niurr**23D « ' On tho 
basis of thio work, tho production plant rtxo later authorised 

under Manhattan District contract W~7405-onr*23» 

5# Ponotiationa and Preliminary Planning • On 12 Kovenbor 
1942, tho Military S olicy Carcdttoo decided that tho v*orl: should be 
continued, and thi.t ths Eollo^c Cocnarjy should bo authorised to pr^oood 
with tho en[dnoorin<~ of a 600 etu£p plant continent upon dor^nc tration 
of scientific aiv! tochnolorlcal ability, / On 14 Tiov^ribar 1942. at a 
c&otlnr; vdth Qgnoral Proves, !&rf^att&n Diofcrict off iciale, und ropro- 
sontatives of the Follo.-r: Conpany, tho Of. -r« S-l hxooutivo Carsr:Attsoo 
rooolTOd tliftt tho work lx) proved forvjard on botSi tho KsilogE pilot 

SI 




plant BiacI tho GOO stage production plant. / a priority ratirr: ma 
anslftied to tho pasoous diffusion plant after tho first 2000 unite of 
tlio proposed oloctrotnannotio plant, and after tho first contonplntod 
plutoniuri production pile,*' Tho plant mo GOtixaated to hnvo a not 
transport of l/2 to 1 fcilosmn por day of U«*235 at double concen- 
tration, and mjo to bo so dosirnod that it oould bo fitted, 1? 
desired* into a largor plant for tho production of 90 por oont 
material* y On 21 Hovenber 1942, G&noral Qpovqb appointed & Reassoas- 
Eoat and Revieivinr- Comitteo in order to etudy relative adv^ta<*os 
and dieadmntagoo of Urn gaseous diffuoion process Ifcdo ocnadlttoe 
rsoCteTJondod proceeding inr.ad lately with design and cono traction of a 
4600 stage plant with & capacity ef one kilogram per day of 
On 10 Deconbor 1943 tho Military Policy Cosreitteo autlioris&d Oonoral 
C^ovoc to ari^an^o for construction of the 4600 stage plant with the 
Eollocc Conpany ao engineers On 14 Do comber 1942, letter contract 
W*-7406-onc-83 was executed with Kellogg for deoign, dovolopncnt, 
procurement, and related sorvioos in connection v/ith tho construction 
of a 90 por cent gaseous diffusion plant* * Bio f onaal f ixod-foo 
contract wao singled on 11 April 1944, effective as of tho letter 
contract date* * Bstixn&tod cost ms #254,500,690,00 gad tho foo vjuq sot 
at $2,424, S47*00,' Tho Urvlor Secretory of War approwd tlio contract 
on 20 E&roh 1944, ✓ 

4, Doairtn Frinoiplos of tfoo Gasoouo Diffusion Process, - Tho 
prooeeto Material ie uruniurc hexaf luorlde, which vaporiaoe at cub* 
atmospheric proaouroa and moderate tenporuturee, J Tno norml concen- 
tration of tho isotope ie 0,71 rcol par cent, y Tho principle df 




gacoous diffusion (rjoro properly l, Dolooular off union" ) rofora to tho 
tendency of confines fjae noloouloo to eaoupo throu^i fine apertures 
In the rotaininc TOilla* - In tho caco of a nlxtui 1 © of fcvo typoc of 
moloouloG # the relative rutoc of esoapo aro in proportion to tino 
respective nean volooltieo, end therefore in inverse proportion to 
tho equiro roota cf the respective molecular mGcec* ' In ordor to 
maintain a a toady pressure and oonoontrution etute, £as nust bo con- 
tinuoucly t/ithdrawn* while onriohod diffusa to le concurrently ronovod 
fror* tlio outer receiving epaoo* s In the oaao of eoparution of U^ 5 Pg 
(nolocular waigjit 549) fron B 230 ^ (nolecular woi#it 552)* tho 
theoretical oaxireun concentration obt&inod in a ein^lo etago prooeso 
ucin- norraal food io 1*0043 tines 0*71, or 0*715 por oont* / To effect 
oicnif leant enriohoDnt» it therefore beoonos nececoary to repeat do 
bx&lo opo ration many tinee in a continuous rrulti-ctago rocyolins opera- 
tion. y A picoous d if fusion cascade cone lets of a multiplicity of 
stagee** Diffuoato ( R A n Btrean) fron a given etago ia punped to the 
next hipjior atagp for roprooeseino and partially depleted xaatorial 
{* etroan) is piped to the next lower sttige. 7 Each otago ic t&uo fod 
with a combination or enriched diffuoato fron the stage below, and 
partially depleted rooiduo fror, tho stag? above*' Cascade food io 
introduced at an intermediate ctu^o, final product is tdthdrown fron 
the top of the caaoadc, and mfito io takon off at the bottosa* J Ttw 
procoao raatorial, tft'g, pocaeccoa the indiopenoablo characteristic of 
ojcigo or volatility » but proconts a cravo dioadvantagc fc&r reason of 
ito extraordinary oorroo i voneac; » y Xta ey.tror<o reactivity severely 
nurrov/ij tho fiold of available tnatorialc of construction, and ii^oooa 



numrouo restrictions on plant design.' Bras, tho trersandouo internal 
exposed surfaco aroao of tho plant roquire tnat oxtrono precautions be 
taken in order to llnit the corrosive oonaun^tion of valuable process 
material* / Tho necessity for operation at suh-<i.tnoGpherio pressures, 
together vdtJi the doleterioua consumptive and plu^^in^ effootc of 
into raot ion of TFg vrith mtor vapor nates it necessary to ins tiro that 
tho entire process nyston will bo ertroaely ti#it against inloab&£0 of 
atnosphoric air and raoisture* y A further necessity iraposed by the 
ftggroGoivo nature of tho substance ic tho conditioning of all process 
equiptaent with elemental fluorine, which riininiaes corrosive attack 
by formation of a protective fluorido film* J Effoctiw conditioning 
in turn, roquiroo that all equipment previously bo scrupulously c loaned* 
Kulti-Gtop ohomioal cleaning prooeduros -wore accordingly eot up both 
at the site and at tho plants of a xxueiber of equipnent ouppliers* " 
c# Srall Soalo Teotinr of Plant Pcoiga» * A toot floor me 
constructed at the Kellogc Jersey City laboratories in 1942 , *' In April 
1944 tho construction and testing of a ton-et^go oacoado me corpletod, 
and operations vrere started* ' Equipment and operating conditions 
simulated those of the plant, but dunsny diffuoer tubes were used, 

since diffusion barrior wo not yet available , ' Test operations con- 
fimed tho feasibility and soundness of proposed equipnent designs, 
mctiun-tishtewas features, cleaning and conditioning techniques, and 
process control. ■ In addition to tho operation of tho ten^tu go cascade, 
a number of punp and cold tray; testa vtaro run in ardor to obtain 
dosi*rja and performance data, 

Gm Plant Site, - Tho K-25 plant was located within Uio Clinton 



fcn-inoor Fiorlss rij-Iitary reservation since thic oroa suitable, and 
bad already boon obtained by the District for other projects A 
evxjcific eito for tho K*2G power plant v/ac ohocon ad^aeoat to the 
Clinch Rivor end to Poplar Crock* ^Aft^r consideration of ninofoon 
posaiblo proeoGC artfa eitoo taithin tho C«E«Vi., the plant vjoq placed 
at fi. location due west Of IteRLnney Rid^o on £4 Juno 1543 • The 
do loot ion \3&s baeod upon considerations of tonography, isolation aad 
dispersion of C # E.tf# plants, and accessibility to rail, water, and 
power facilities* / 

7* Propose posiffu • do gaseous diffusion plant, An originally 
plannod In tho Kollax Corporation's "First Progress Report" (15 ifctrch 
1345) tias designed to produce t kHorron por day of 90 per cent ' 
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i Oil 16 August 1945 the District Engioeor authorised the con- 




struction of a ono kilogram por day 50»G per oont plarrte^ On 1G 
January Kiollos ieac authorised to prooood *rith engineering and 

procurers t work nooescary to extoud tho plant for the production of 
85 por cent material* ' On 1G Huroh 194G taiie proposed eoctonaion vac 
cancelled, and on SI Ifcrcb 1945 too ©anotruotion of t2*> K**27 plant vae 
authorised & E40 ctap^ side feod annox in order to inorooso tbo 
production capacity of 86#G por oont nateri&l^ v An ideal diffusion 
cascade oallfi for continuously varying oquipjraent nlxe, or process 
pressure* fron st&ga to stago* tho actual oaacade is cot tip in 

nino process sections with equipoont sice and pressure le^ol varying 
fron section to section* It contains 2,622 stages above the point of 



feed introduction, and 270 below* 

Bach stage contains a diffu«er which encloses the diffusion 
barrier, and a process cooler which utilises perfluorodimethylcyclo- 
hexane as ooolant, and which is fabricated Integrally with the diffuser 
to fora the "converter** Two oentrifugal pumps are provided: the n A° 
pump for moving enriohed diffusate to the next higher stage, and the *B n 
pump for supplying the converter with a mixture of diffusate from the 
stage below and partially depleted residue from the stage above* A con- 
trol valve is used to regulate stage pressure, end suitable Instruments 
are provided for measurement of process pressures, teaperature , and inter* 
stage flow* Six stages are grouped to form a cell, which is the smallest 
Individually operable process unit* The piping arrangement permits of 
by-passing a cell, operating on Inverse recycle, or operating on direct 
recycle* The forme r method is a mode of recirculation wherein the n A n 
stream leaving the sixth stage is sent to the *B" pump of the first 
stage, and "B 1 * stream leaving the first stage Is sent to the "8* pusqp 
of the sixth stage* Direct recycle operation Involves sending the flow 
from the top stage "a" pump to thu suction of tho "B n punp of the sans 
stage, and is employed when a back pressure tends to develop in the 
dieoharge line of the sixth stage *B n pump. Cell connections are avail- 
able for withdrawal of process samples, fcr cell evacuation, and for 
admission and removal of conditioning and test gases* y The next larger 
process unit above the eell is the process building, of which there are 
51, each containing from 3 to 14 oells* As with the individual cells, 
piping and valving facilities have been provided to permit by-passing 
of an entire building, and operating on inverse recycle* ' Two lines 



aro provided for handling interbuildin/ : upf lav/ # tin;] two for intear* 
buildin?: CcmiZ low. ^ Flos? osucurinr equirsaent is installed at the 
build in ~ instrument boardo • ► y Sho nine* process sections aro fee largest 
Individually operable portions of tho cascade, and consist, respect- 
ively, of banks of fran one to traelvo process buildings containing 
equipment of identical siso, find sorvod fror* separate sources of 
powor# Sotton intercoction&l collo provide surge capacity, tn- top 
interneotloiaal colls provide nitrogen purging facilities to permit of 
independent operation of individual sections t 

In order to provide facilitlee for prolininaiy purification 
of feed mtorial # a tro*ctep distillation syetssi tos constructed 
involving a stripping terror operating at total reflux and resovin- non* 
ecftdezzs&bl&o, and a re-run towor operating at a Sil reflux rtitio and 
roxnovinr- non^volatilo Irrmritios* Since the food m to rial is roooivod 
in greater purity taian wxs originally anticipated, and sinco it ime 
been possible to rol&z the feed specifications fionerstftfit, it has boon 
unnecessary to operate the feed purification eye ten, which is in 
standby statue and available if It should ever bo desired to accept 
sub-specification hereof luor ids • A Surge and waste system vmc provided 
to absorb oasoode f lev/ and pressure fluctuations, and to afford a 
raeone for wj thdrav?inr depleted tentorial fron the cascade • A surge 
drum reservoir connected tc the cascade receives doroiflorr fron the 
bottom ste@e# Recycle flow pulped back to the cascade is held 
constant and independent of stirgs drum pressure fluctuations The 
three buildinrs of Section 312 comprise & purging oyster:, utilising 
t e principle of gaseous diffusion in ordor to renew light diluent 



g&aec fron the process stre&n* fur^o stu^s contain flat plato 
diffuserc, external process ooolora, and 6 single bollatvs-eoulod 
rod proo&tin<; p*j&p. Each building contains 21 t«70H3teu:o colls* Sho 
process pas- roco-very system provides a noans for renovirv: ^he prooecs 
mterial fron ct ooll to bo opened for caintomnee. She eyctou etnployB 
a proooas gxo wouun pun? discharging to a refrigerated boat exchang&r 
( tt oold trap**) isfbcreln th* UFg solidifies. Each process building rais 
originally designed with a two-trap recovery roozu Improved Eothodo 
of operation have elindmtod the use of tho equipment in present 
operations, but tho process recovery system pro video a standby nethod 
for process stream pursing* product lc withdrawn by passing 

process mtorial through product containers tasersed in liquid nitrogen* 
Connecting linos run fron the Una recorder mnifold in Building 
K-S06-7* Differential process pressure driven the to rial throu^i 
the product trap* the li^tit diluents pescinc on throujjh. and back to 
tho lino recorder cianifold. Portions of the cascade wore placod in 
operation a& rapidly fcs completed* Temporary purging and product 
removal facilities wro therefore required, end iroro installed ftt the 
top of Sections 2a and 2b 0 The principle of operation is baaed on 
selective condensation of UF^ in the presence of lif*ht gases \rj ceans 
of cold traps* rejection of non-oondensablog, and rotum of the purged 
B&terial to the eascado. 

8» Design and Procurement of Prooess Equipment* *• As tiio result 
of an intense research n»ropnua« tho mtorial known ae A barrier vaas 
selected for initial firall scale production and further study in pilot 
plants* Furtiier davelo;3nant vklg carried on by tho Houdaille-ilershoy 

SG 



Corporation at Decatur, Illinois* Prominent contributing contractors 
included the Sharpie a Corporation, who conducted various experimental 
investigation a and research studies, and A« S« Cenpbell, Ino«, who 
developed special production techniques* In January 1944, ths work ca 
A barrier was discontinued because of inordinate manufacturing diffi- 



oultf.es, and plans 



made for the conversion of the Houdaille-Bershey 



* 

plant to the manufacture of K-l or DA barrier* With the cooperation of 

a large mzs&er of firms, mass production was achieved in ten wraths, 

under a program coordinated by the Carbide and Carbon Chemicals Corporation* 
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The basic Kellex 




design was developed by the Chrysler Corporation who manufactured ths 

■ 

unite .at their facilities in Detroit which were expanded for this pur- 



pose* The Whitehead Metal 



Company manufactured f lat^plabe con- 



verters for the purge cascade using rectangular backing strips produced 
by the Berron-Zlraaers Uouldlng coop any* 

fiie centrifugal stage pumps ware produced by the Allls- Chalmers 



Manufacturing Cospeny at a specially oonstruoted pint in Kilnaukee, Wis** 

# 

cons in, using nickel-clad etook supplied by the Lukens Steel Carp any* 
Reciprocating, bellowa-sealed, purge puxapa were manufactured by the Valley 
Iron Works, conditioning puqps by the Elliott Coop any, coolant ptaqps by 
Pacific Pumps, Xhc*, process gas vacuum pumps by the Beach-Ruse Company, 
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fluorine vacuum pumps by the F* J# Stokes Machine Company, and high vacuus* 
pumps by the Yfestinghouse Electric and Manufacturing Coop any* 

Prooess gas coolers are of shell and tube design, and use per- 
flucrodimethyloyolohexane, CgFxg, as the coolant medium© External (inter- 
oell and Inter-sectional) ooolers were supplied by the A* 0* ftnith Company, 
using finned oopper tubes produced by the Wolverine Tube Camp my* The 
Integral atage ooolers form a part of the converters produced by Chrysler* 
Coolant ooolers were produoed by the Whitlock Manufacturing Company* Monel 
tubing for prooess piping wis supplied by the International Vickel Company 
In sices up to four inch diameter* Large sices were produced by the Bart 
Laboratories who developed a method for nloksl plating steel using the 
rotating piping itself as the plating tank, and circulating electrolyte 
at high velocity* Process valves were required to be resistant to corro- 
sion, vacuum-tight, and of mini mum resistance to flow. A special valve 
seat material was developed by the British, consisting of a f luorocarbon 
wax-impregnated "C n rubber* This material was the best available and 
therefore was installed in E*25 prooess block valves* However, a progrsm 
is under way at present to replace all valve seats with the later developed 
and more satisfactory KFP-10 fluorinated plastic* The principal valve used 
is the 0-17 A blook valve which involves a double -seat, bellows* sealed, gate 
design with a wedge-type actuating mechanism oapable of exerting seating 
pressures up to the fatigue point of the metal* In all, about a do can 
valves of specialised design were developed for prooess and auxiliary pur- 
poses* The process valves wore manufactured, by the Crane Company. 

A central control room at the midpoint of the oasoade is 
equipped with measuring, recording, and controlling devices for coord- 
inating cascade operations* Control of the basic process variable. 



c 
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stage Inventory, Is accomplished by nutans of a vast system of pressure* 



transmitting* recording, and controlling equipment* At eaoh stage, the 
pressure of the converter tails stream actuates a transmitter which con- 
verts a fixed range of process pressure to a fixed range of air pressure 
to be fed to a controller, the latter then actuating the stage oontrol 



valve* The controller is of the proportional plus automatic reset type 
with provision for reset etrb-out j the oontrol valve Is of the diaphragm- 



cascade Is based on the use of a datum system which utilises a nitrogen 
header at an accurately maintained pressure as a reference for pressure 
measuraent* The majority of the K-25 electronic instmaoents were de- 
signed, engineered, and produoed by the General Electric Company* The 
Taylor Instrument Coopaniea furnished consultant and engineering services, 
and manufactured many of the specialised and standard pneumatic instnanents* 
Butterfly control valves were produoed by the Republic Plow lteter Company 
and by the Fisher Governor Company* 

The cold trap is a device which serves the purpose of separat- 
ing UFg from nen-o onden s able gases by solidification* Efficient cold 
trap design depends upon proper arrangement of heating surfaces and 
gas flow passages so as to effect deposition of solid without obstruct- 
ing either heat transfer or flow of gas* Two basic designs were ulti- 
mately worked out and applied* Bie larger else cold traps are of the 
double shell radial fin type, and were manufactured by the Patterson- 
Kelley Company* The smaller sires are of the single shell, parallel fin 
type, and were manufactured by the Schock-Gusmer Company* The shells 
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are •quipped with oalrod heater a for use in warning the trep contents 
for removal, mad all types are heavily insulated with 8 to 10 inches 
of asbestos felt* Carbcc traps are used to supplement the use of oold 
traps In the recovery of UFg from vent gases* As finally designed, the 
carbon trap consists of a oylindrioal steel shell tapering at the bottom 
to form a oonioal section* The cone is charged with alumina, and the 
main body with mixed carbon-alumina* The carbon acts as an adsorbent i 
the alumina prevents excessive temperature rise and caking* In higher 
sections of the plant the alumina is Impregnated with oafaium oxide so 
as to avoid special hazards* The oar boa traps were manufactured by the 
Aloo Products Division of the American Looomotive Ooopany* 

0* Process Buildings and Utilities * • In external appearance, 
the process plant proper appears as a large *U"~shaped structure* It 
la made vp of a series of 64 contiguous buildings, three of whioh house 
the purge oaeoades, and 61 of whioh house the isotope separating stages* 
All process buildings are similar in form and general arrangement. She 
basement of each contains coolant and lubricating oil handling equip- 
ment, prooess gas re o ovary equipment, and ventilating fans and air 
filters* An enclosed vault houses eleotrloal switch-gear and trans- 
formers* The coll floor oontains the banks of shoe t-aetal-enolo sod 
cells each with six converters, twelve prooess puqps, and various aux- 
iliary equipment. She cells are arranged in two parallel rows separated 
by a motor alley, and the cell floors of adjacent buildings are separated 
by withdrawal alleys* Bie pipe gallery level includes prooess piping and 
valves enclosed in sheet metal dry air compartments* Operation of each 
building is controlled from the top floor level whioh contains instrument 



panel boards and control equipment* Each build lug is provided with 
an extensive ventilation system designed to dissipate heat f and systems 
for heating by unit heaters, lighting, and eomtounieation* Converters, 
leak deteotors, and other heavy equipment, are moved in and out of the 
buildings by means of trailers, traotors, and trucks. 

10* Design of Process Servloe Installations. - Five 10,000-gallon 
tanks are provided within the oasoade oourt for storage of prooess cool- 
ant, perfluorodimethyloyolohexane, CgiPig* these are ocrmeotod by pipe- 
line to the prooess building coolant headers. The C&F16 eirdmlated 
through stage coolers, interoell coolers, and interseotlonal ooolers* 
Eaoh building Is equipped with a coolant transfer pump taking suotlon 
for the building drain drum, by means of whioh contaminated coolant is 
pumped back to the wet coolant storage tank* The ooolant purification 
system removes water, grease, lubrloatlng oil, and other non-volatile 
impurities by distillation* The recirculating ooollng water system 
includes a recirculating pump house, a make-up pvaap house, two cooling 
towers, and two Individual svpply and return loops* A total continuous 
circulation of about 120,000 (ffU is maintained through the two loops, 
and respective prooess coolers and cooling towers, by means of a battery 
of recirculating pumps* About 6000 GEPM of make-up is supplied by means 
of a second and smaller battery of pusps* The dry air plant supplies 
minus 75 °F dew point air for equipment enclosures, pusf> and valve seals, 
and for various purging purposes* Ihe installation includes recircula- 
tion air compressors and coolers, make-up air compressors and coolers, 
alumina dryers, an ammonia refrigeration system, a brine circulation 
system, and a dry air piping distribution system* It was originally 



dasig&ad a* a circulating aystsa but has tow c wnrtri to a wn 
offiolsnt *daad-aotf* arrangfasat* Air for inrta umshIs loetM within 
tha dahutldlfiad oqulpaotat aooloauras Is tsksn frcsi this plot and 
oouprsssad to B6 p**«l«g* 100 p.s»i«g* air it uaad for rarlous in- 
atnomtit aalatansaoo, and sdsosllaasma ssrrlooa* It la dshiurtdlfiad 
to alms f0°f da* point la crdar to prarids a supplswatary aouroo of 
supply In oasas uharu tha output of tha dry air plant asy fall baloa 
th* daaaad* lha aoqprassor houss ocm tains fl*u owprsaaara* 

Pasllitlss ara prorldod for storing, punplag* flltsrlag, 
and tool lag lubricating oll # and for olroulatlng It through tha ohaft 
baarlaga of oil prooaao pwpa of tha oaooada» Dry nltrogm la sqpplisd 
tw various aquipsaot purging aad gaaliag oparuticns, and u a raforsaos 
prassura asdlua to the building and oall lastrtasntt datiat systun. 
MoMls high vaouua pwplAg units ara uaad In laik dstsotloa «crk« 
th-parfluorohaptana supply* puaplag, and dliyosal u n its a a r s uaad 1a 
oonnaotloa with jrallalaary aquljmt porfonuaoa tooting* Fluoric* 
supply units ara uaod to supply conditioning gas as raquirad. A 
temporary nohlla fluorlna disposal unit was also prorldsd, but spoat 
soadltloalag gaaas ara aoraally aont to tha disposal plsat la tha 
ooudltioalag arsa by assas of a ptnanttt piping aystsa sod portabla 
fluorlna Yaeuua ymp*. Two tsaporary OT 6 absorption units vara pro- 
rldad for evacuating sod disposal of proooss gas ohsn necessary, bof ara 
tha paraaasat proooss gas raoovary qystaa oould bo aat In operation* 
U« Qqidltlonlng Area Poslgt* * lha octodlti eating building una 
da sign ad baaloally as sn extensile m& facialis ad aslntsaaaoe plant 
whore eqidpnsat oould bo prepared for sarrloa In tha prooass arsa* Tho 




building waa doilgnad by Ford, Baoony mi Daria, Xno. On tha baali of 
test analyaao of the o laming, oondltionlng, md naintonanco activities 
plannad, a cno-itory itaol trmm load brick wall building waa daoignad, 
400 f*at in width, 1000 foot long, and with a 72,000 aquar* foot baao- 
iwntt Floor aroa vai allooatad aaong a oonditioning furaaoo room, boat 
at*nd araa, oloonlng and nraa toctlng aroaa, ind varioui repair and 
nalntaainoo ahopi, aqulpa»nt atoraga aroaa, offioaa, and ■laoo llon ao u a 
aorrloo faollltloi* 

Kightoon largo alia, and olghtoon wall also omit or tor con- 
ditioning atanda war* daclgaad to prorldo a mi for pra-troatlng tho 
■tago oonvortoro by olroulatlag fluorlno-nitrogaa alxturai, leak- tooting 
tho ail •ably, and ehaoklng barriar poroiity boforo and aftor oonditioning* 
Ifao haart of aaeh oaaditionlng ittfid lo an olootrloal, horizontal, ball 
typo faniaoo forniihod by tho Oo&oral Ilootrio Conpany* It la proridad 
villi on inoalatod, waldad atool oaalng and a rafraotory bride floor* 
Boatod air io olroulatod through tho oaaiag, and ©tar throo aoparato 
boating al«*nti, by noana of throo oontrifugal foni* Bio uppar portion 
of tha furaaoo oonoiato of a aml-oyllndrioal, ranorabla haad witfa a 
afcirb- ond- trough watar aaal arrangonont to prorant tha oooapo of hoatad 
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air at tha joint during oparatlon* tha loaar portion io fittad with a 
eoaplotoly floxlblo allgnaont darloo for oantorlng oontartora of vary- 
ing alia and allgaing in all dirootiona for propar ooonaotion to nonol 
oonditioning gaa olroul ating piping whieh paiioi through tbo floor and 
oonnooti with tho oonditioning plpoo, Taouun put>o, and fluorino ronoral 
ptaqpi looatad in tho baaanout, togothar with tho gaa food lino a * oxhauat 
linoi, and furaaoo inatrunont paaali* 




ftmartgr prooeea punp conditioning stands were pro?id»d* 
each consisting principally of a control panel* pu^ eub~feasa* and 
« hoed for enclosing the punp casing during fluorinetion •> Sixteen 
BOO watt atrip heaters arc installed In the lower Motion of <fa* faoodo 
Suitable wad liar/ ays tens era installed for the supply* respectively* 
of fluorine* nitrogen* lubricating oil* Instrument air* and electrical 
power* end for fluorine disposal* eeal and hood exhaust* and instru- 
mentation* 

Zt was originally propceed that each converter ehould he 
tested after oondltlonlng to detamlne ita porosity and separation 
perfonaanoe under oondlticne closely simulating prooess operation* 
end 19 "running test stands* vara planned for thie purpose* Sub- 
sequent work with a prototype teat stand at Chrysler sub oo quant 1y 
corroborated the basic pome ability tranef emotion theory which hod 
been developed* and the approximate accuracy of calculated fjrlotion 
drepe inside 1fae wit* It followed* therefore* that neasursnants of 
permeability nade on the conditioning stand with nitrogen at etmoe- 
pheric pressure and low pressure drope oould be aafely translated* by 
calculation* to permeability ef prooess gas imder operating oondlticne* 
Zt alee developed that a eiroul sting nathod would be preferable to a 
statlo treatnaat en the oondltlonlng stands* Flow neasurenents would 
therefore be available at that point* and the running teat booaa* un- 
neoeeeary aa a final aooeptanoe teat* Four running teat stands were 
finally installed far the purpose of measuring separation efficiency 
of ewverters of eaah of the four standard sites* the test stands are 
arranged in a row along a trench in which are located Oftig eupply and 



return sains , nitrogen supply end exhaust nains, nd water, inetru* 
Hfftt air 9 and lubricating oil lines* the trench leads to a service 
pit containing equipnsnt for supply and rcaoval of Cf?x$ snd CgF^g* 
Kaoh test stand assenbly inoludes a base for receiving the converter, 
and permanently installed "A* and "B" ptsqps of sises corresponding to 
the else of the converter to be tested* 

The pipe assenbly shop was need by the Midwest Piping «ad 
Supply Company for assembling of prooess piping before installation* 
Olsanlng area facilities include a decreasing tank, five aaall aux- 
iliary solution tanks, a set of turning rolls for largo oyllndriaal 
vessels, filters, drying units* and twelve Hi 5x4 fleet deep clean- 
ing tanks used for alkaline cleaning, water rinsing, acid pickling, 
soratoh bnuhing, and surfaoe passivation* The vacuus testing area 
adjoins the oleaning area, and oontains six pot table vaouua stands 
for leak testing pipe assoobliee* 

After completion of the initial activities involved in 
oleaning, conditioning, asssabling, and preparing for installation, 
the large quantities of prooess equipeunt and piping required for 
the diffusion oasoade, a nuafeer of internal design snd arrangement 
etanges were Made In the conditioning building* Six oeoverter con- 
ditioning stands and eight puap conditioning stands have been noved 
in order to nake roon for development work now being carried out in 
this area* Maintenance shops have been greatly expanded and diversi- 
fied, and a converter re-tubing end testing area has boon set up in 
the northern third of the building* Construction of a barrier testing 
laboratory in the northwest oomer of the building was begin in October 
1M6, and is now about 95 per cent oonpleto. 




Aooeseory conditioning struo tares include a control house 
oontaining electrical »d control equlpnant for apparatus located In 
the conditioning fumaoe room* a fan houso containing flr» 80*000 0PM 
exhaust fens for handling ffcms from cleaning area activities* snd a 
storage end pxs^p house for handling hydrochlorio and sulfuric colds 
required for olesnittg operations* 

Ac K»S6 fluorine plant was designed to manufacture* handle* 
and store tho largo quantities of elemental fluorino gas ro qui rod by 
tho Project for conditioning purposes* - Tho gonoral dooign mas derel- 
opod by tho Booker Bleotroohsmioal Company* Detailed designs and eon* 
otruotion drawings were prepared by Ford, Baeony snd Daris* Xno* 
Srreral special features were worked out jointly by Hooker* leilcK* 
snd Carbide* Ihe fluorine plant o insists of three buildings of eteel 
ftrsM and brick wall construction located several hundred foot north 
of the conditioning building* The generating building houses generat- 
ing and auxiliary equipment* mechanical compressors* an office* and a 
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laboratory* Fluorine is generated by electrolysis at 100°C of a solu- 
tion of potassium fluoride in hydrogen fluoride* A maxlmus of 8000 
amperes of direct current at 0*6 volts ie supplied to eaoh cell by 
■sans of eight copper oxide rectifiers* Carbon anodes snd eteel 
cathodes are separated by a screen* fydrogen fiftuorids oontalned in 
the crude* generated fluorine* is removed by passage through sodium 
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fluoride tray abserbero* and then piped to surge tanks (located in 
the storage building) nhich prorlde dsnping of preseurs rariatlcms so 
as to minimise tha load on the automatic control system. Three additional 
aiokel clad tanks 6 feet in diameter* and 20 feet long* prorlde storage 



for about 1*1/2 days' fluorine production. After various Beans of 
handling tho fluorine were considered* pressuring by liquefaction 

wu soloetod m tho boat available acthod, but provision vat aade for 

i 

subsequent conversion to mechanical compression in tho event of sucosss- 
ful develops*nt of a suitable compressor. Twelve cubicles wore sot up 
in tho liquefaction and bottling but Id log each capable of liquefying 

■ 

the gae and re-vaporising it into either the e tor age tanks or portable 
cylinder e. the design called for gae adadesion to an all-nickel boob 
tier cod in liquid nitrogen, and for subsequent waradng *p of the boob 
and pressuring of tho contents. However, by August 1944* Booker 9 aided 
bjr Kcllcx, developed a eatlafaetorjr diaphrag*-type ptuap which was fabri- 
cated by the Wilson Poles-feeder Coapaoy. Two ooapressors and control 
equipment were then installed in the generating building, and a rcvieed 
method of operation ^ocgun in February 1945 $ wherein generated fluorine 
is coaprcaeed end delivered to the e tor age tanks in a straight-forward 
pospi ng operation. 

The fluorine disposal plant was designed to absorb the toxic 
end eorroeivc fluorine and hydrogen components of various waste gasss 
before Tenting to the ataosphere, by emus of a 200 cubic foot abeorp- 
tion tower (or alkaline ecrubber) lined with carbon brioke and packed 
with carbon Raachig rlnge. Oae flow is m Intel nod oountercurrentlj to 
a descending etreaa of 5*10 per cent caustic solution flowing at 50-100 
0PM* A 4 inch diaaetcr, 70 foot high ^caergenoy etaok wee also constructed 
to allow for direct Tenting of gases at tiaws when the toner nay be tem- 
porarily out of service. Fluorine disposal plant euxiliarlcc include a 
2250 gallon water tank in which tower effluent containing dieeolTed 



eodiua fluoride is treat od with ILm slurry in order to precipitate 
ealeius fitter Ids and regenerate the caustic, a 22,000 gallon tattling 
tank for dacaotatioa of regenerated elaar liquor, two 26,500 gallon 
caustic storage tanks, and a control laboratory* In present operations, 
spent gasee frost cascade conditioning operations are allowed to enter 
the process stream for ultimate rcaoval in the purge cascade, and all 
gaees routed to the disposal area are Tented direotl/ through the casrg- 
enoy stack* These procedures are settle possible because of the sull 
quantities of spent conditioning gases handled in present operations* 

An acid neutralising plant, constructed for the purpose of 
disposing of aoid waste from cleaning operations in the conditioning 
building, innlnrioo a eaall storage building nnnUl n1 ng a line hopper, 
feeder and alaker tank* Slaked liise elurry is ran to a 25 foot disaster, 
10 foot deep, neutralising pit, and sdxed with the waste acids* The 
neutralised solution is discharged to a holding pond 410 feet long, 
260 feet wide, and 5 feet deep, from which clear effluent overflows to 
Poplar Creek* 

Process and oquipsisnt design for a nitrogen plant ^ deal pied to 
supply Project requirements for «oisture~:frec gaseous nitrogen end liquid 
nitrogen, wae supplied by the Undo Air Products Coopsnyj building design 
was handled Ford, Bacon/ and Davis, and the work was coordinated by 
Kallooc* The installation consists of equipment for receiving, storing, 
and filtering liquid nitrogen, vaporising the liquid, and supplying gas 
by pipeline at constant pressure to the prooeee and conditioning areas 
as required. 

In a large nunber of carbon traps throughout the K-25 plant, 




tha oarboA ohargo mat bo diluted with aJnoin* polleta la ordar to 
avoid caking of tho carbon In tho a rant of a flow of ooooontratod 
tlF^. A carbon adzing plant waa ihoraforo proridod la ordor to carr/ 
oat tbo noooaoaiy ooafelnlng operation 1a auoh a wax aa to fora a 
unifocal/ adxed charging aatarial. A food hopper and vibrating foodor 
dock for carbon, and another oot for alxudoe, deliYor to a ecaawn 
blooding hopper which aaptiea through a flexible oook into tho droaa 
to bo filled* 

A 120,000 pound por boor ateaa plant mpplloo ateaa at 175 
p.e.l* for bolldlng and proeeaa boating porpoooo to tho proeeaa, con- 
ditioning, and adadaletratlea areae. Tbo original facility oontainod 
tfaroo 40,000 pottod par boor belle re, obo 17$ Toot chian^r, and water 
troatMAt and aineollaoooua aoadliarjr eqplpaeot* When tho K-25 plant 
vaa cenetn*eted, etcaa generating faallltloa ware inoroaood by* in- 
otalling throo additional 50,000 pound por hour boilere, tbo 000000017 
ortrtl tlonal auxiliary equipment, and a aooond ohiaaqr* Tho ateaa plant 
waa onglnoorod by Sargent and Londy under Kollex auperriaion. 

12* flwar Plaifr pf igfli - Tbo power plant aroa oororo 160 aerea, 
ond la loeatod on tho Clinch lirer abet* 1800 foot ooathweot of tho 
aain proeeaa aroa* Oonoration fadlitiea aro deelgned to oopply dec- 
trleal power of cxtreaaly high dependability factor at firoqoonoioo 
varying tram 45 to 130 cyclea. Total doaign capacity la 236,000 JW. 
Aa additional 110,000 Df of 60 cycle power la available through 
ooonootlooo with tho Tonnoaaoo Valley Author it/ • The dooioion to 
eonetroct an on-aitc power plant waa baood on tbo importance of an 
ttnintorruptod eupply, rolativa oaao of protection, tho variable 




nature of required frequencies, and Halted availability of f .V.A. 
Power. Considerations of simplicity and raliabllitj of design and 
installation lad to the decision to generate power at deairod fre- 
quenclee fay asan* of steaja-drivan turbo-generators • An underground 
qrstaa was designed for tranaaission of power to the process area, 
using three -conductor, papcr-insulatsd, lead-covered oablee, at a 
trmnasdeeion voltage of 13, SCO volte,Aioh la the level of generation. 
Three 750, OCX) pound per hoar boilers were required. Two of the de- 
sired type and capacity had already boon constructed for use fay 
another projeot. These were obtained and a third ene^ ordered of 
identical design. Fourteen turbo-g en erator a were procured. Deaign 
and engineering for the power plant wae handled by Sargent and Lundy 
under Kallsoc sups rvie ion. 

An artenaive coal handling aye ten includes sight conveyors 
furnishsd by Robins Conveyors, Inc., a track scale, two duplex truck 
hopper a, a tranafer house, a breaker houee, a oore en houee, and a 
250,000 ton e tor age yard. Each boiler is carved by a 1,000 ton bunker, 
law eruahed coal la delivered fro* the bunker through automatic scale 
fasdera *loh aupply the pulverisere . Goal la discharged tangantlally 
through three bumera at each corner of each furnace. Coabustlon air 
ia supplied to each furnace by two 96*000 CFK forced draft fSsne. In 
the spring of 1?46 00s boiler was adapted for oil burning eervice. 
Coabustlon gaaae paaa through a superheater, eoonoadaer, air heater, 
and fly ash precipitator. A flexible control system pemita either 
automatic, semi-automatic, or manual control. The boiler house contains 
three Combuetioa Engineering Company boilers $ each rated for 750,000 



pound* par hour of auperheatod itm at 2335 and 935°F* Kach 

unit oonalete of a throe-dra», bent -tube bailor oquippod with nU> 
ocolod furnace walle, a euperheater with bj^paoo control, an eeonoadeer, 
and a tabular air heater. Six eight-ineh, eix-otagc Vorthington centrif- 
ugal boilor food puape hare a oapaoitj, eaeh, of 600,000 poundo par hour 
againot a hoad of 1600 p.i.i. Twenty-four Allia-Chelaort oondeaeatc 
punpo renge 1a capacity fro* 40 to 600 0FU f ood in discharge hoad front 
840 to 900 foot* A 75,000 pound par hour Perautlt Coapafly Mid carbon- 
aeeoua water treating plant la laetalled for initial treataant of raw 
a*te-wp» 

Fourteen turbo-generatoro renge la oapaolt/ trom 1,500 to 
35,000 Iw. Tho oondonaora oporato at vacuum of 28 to 29 laohaa of 
Mreury, haro a total boat trans for aroa of 224,870 equare foot, and 
a total eoadencing capacity of 1,737,846 poundo por hour, uaing 254,000 
OW* of cooling water. Coolim water froa the CllMh River paoooa through 
a erib bouee and pomp bouoo to tbo oandenoero. Zt la oont to Poplar 
Crook (ehich dollroro to tbo river at a point deuaatreaa tvom tho lit- 
tako) by way of a 1,006 foot roinforood eoneroto dloohargo tunnel, a 2200 
foot etone-llnad flnao, and a oooond oonaroto tunnel* 

Tho alootrloal distribution cyetca inoludoa a eonatant fre- 
quency oyetaw eupplying 60 cycle power, and a Tarlabla frequency afetca 
including eeven eub-eyttoM which oporato eeparetely at doalrod fro* 
qoenelee between 45 and 65 ojolaa, and two which oporato between 90 and 
330 oyelea. Dtlllaation voltagee aro 2400, 480, 208, and 115. Tho aain 
oaitoh bouee io tho control cent or for power tranawloaion to tho proooao 
plant. Connection with tho T.V.A. eye tea la eode through an outdoor 




switchyard containing tbrM 40,000 KVA transformers which stsp in- 
cosdag power at 1J4.000 volts down to 13 #800 volts. The yard re- 
eaivea power error direct fMd line froa the T.Y*A. plant at Fort 
Loudon, a tie line froa tha No. 2 ELma Substation, and a tie-lino 
irm tha K-27 switchyard. Power la carried to tha utilisation araa 
by miai of underground oablee enclosed in fibre duets encased In 
generate. There ara thirteen banks of 6 duets each. 

13* Thf A ^ l, Tir ^ ifcra M x>l> jraa« - Tha administration aroa ln- 
olitdM four laboratories, a two-story, f ouMdag stain administration 
but] ding, aa Industrial relatione office building, two field office 
build Inge, and various personnel facilities, warehouses, guard houses, 
and garages* Moat of these are of a temporary, low-cost type, and 
float are aituated in an area southeast of ths aain process area. 

14« The K-27 Area. - The K-27 plant ia a structurally separate 
annsK to the ssdn 1-25 cascade designed to increase total U-235 pro- 
duction by 35-*60 per cent* In su>st eaaea, apecific portions of the 
K~27 work ware perfomed bjr the ease contractors who had handled 
ooireepondiag phaaes of the original K*25 Plant* buildings 
occupy a 60 acre plot of land just southwest of the stain cascade *0". 
Design princdplee are identical with those of the sain 1-25 plant* 
In order to expedite th e a p ee d of eona tract ion, the general policy 
wae followed of extending the diffusion plant process facilities by 
constructing duplicates of one of the process buildings of Section 2a 
of the aein cascade. Only those changes were aade which were absolutely 
necessary, or by wans of which significant ljqsroveaent could be effect- 
ed without delaying the progress of construction. 
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The K-27 cascade consists of 540 stages housed in nine process 
buildings, each containing 10 six- at age cells. Feed to the K-27 cascade 
ia obtained as fresh, normal concentration UF^ from the Harshaw Chemical 
Company, and aa partially processed UF^ recycled from the bottom of the 
K-25 cascade. No purification equipment is necessary for the fonaer 
material, fresh feed stock being vaporised directly by immersion in hot 
eater baths and sent through feed filtera to the K-27 cascade. The re- 
cycled a took may be passed through a batch still purification system in 
order to remove such Impurities picked up during prior processing as 
coolant and light diluents. The Installation consists principally of a 
packed toner and re-boiler, a still pot, condenser, and reflux drum. 
A 0F£ disposal system is provided in order to recover bexafluorlde from 
vent gases, purge gases, and relief valve discbarges by absorption in 
water, precipitation with caustic, and filtration in a plate and frame 
press . 

A completely spared surge and waste system ie provided, similar 
in design and purpose to that of the main cascade. The building ia equipped 
■1th a unique ventilation ays tern in which certain areas where process gas 
is handled at supar-atmoepherie pressures are maintained at pressures belos 
atmospheric, so that leakage of process gas to the atmoaphere will not con- 
taminate other parte of the building. In thoae parte of the building where 
process pressures are below atoospherio, the pressures are held slightly 
above the normal barometric level in order to minimise further the flow 
of contaminated atmosphere into such areas. 
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the purging system for the K-27 cascade is baaed upon the 
uaa of the top two to five process cells of the cascade to produce 
light diluent of high purity. A, purge stream is taken froe the "A" 
stream of the uppermost stags, which normally operates on direct re- 
cycle, and compressed to atmospheric pressure by sieane of a Beaoh-Euss 
vacuus pomp* It is then passed through a cold trap-carbon trap sy ate* 
and exhaueted to the atmosphere* 

The K-27 process gas recovery system differs from that of 
K-25, in that a single, central station is provided « Three two-pump 
vacuus pumping stands, spaced at equal intervale along the cascade, 
exhaust gas from process equipment when necessary, and discharge 
through adst filters to a header leading to the recovery station, 
which includes three cold traps, and auxiliary carbon traps and con- 
trols. 

The K-27 product withdrawal *yst*& serves to transfer K-27 
product to K-25 *t a metered rate, and provides a means for stockpiling 
K-27 product, and continuing operation of either *r K-27 when the 
ether msy be shut dowu Product is taken off from a cell near the top, 
where light diluent concentration approximates three mol per cent* It 
is normally transferred to K-25 in the vapor phase by means of inter- 
connecting pipelines, but facilities are also available for liquefying 
the process material and transporting it to K-25 in tared drums. 

K-27 converters are identical with the Slse 2 converters 
of the K-25 cascade, but are equipped with *Z n barrier which is an 
improved form of blocked DA barrier, and makes it possible to operate 
at somewhat higher process pressures and interstage flow rates. For 




this reason the "A" and «S* stage PUflpe arc respectively equipped 
with 75 horeepower and 150 horsepower motor 0. The various oth«r 
special pups required art similar to those utilised in the main K-25 
process area with the exception of one new sod el developed for sendee 
in both the waste system end product system of K-27* where a positive 
displacement machine was required to compress QF^ to 35*5$ p«e»i«a, 
prior to liquefaction. A xmaber of design Modifications were made in 
a Beach-Rues process gas vacuum model, end a two-stage unit wae devel- 
oped with increased cylinder clearance and an improved lubrication 
system. The K-27 cascade contains no interoell coolers 9 and utlliseo 
stage coolers identical with those of the K-J5 eaecade. The only 
change in process piping at K-27 involved the use of nickel-plated 
steel in the three and four inch else*. Process block valves contain 
improved seat rings utilising MFF-10 flmrinated plastic. Changes 1a 
stage control valve design and other instrumentation were made in 
cases when it wae found possible to effect simplif ic ati on or improve- 
■ant without delaying the prograsu Cold traps used in the purging 
system were salvaged from cancelled recovery room of the 1-27 ceeoade. 
K-27 rec o ve ry traps were specially designed, and represent a medlflea- 
tion of the radial fan design* Carbon traps are similar but somewhat 
larger than those of K-25* 

The K-27 process coolant system differs from that of K-25 in 
that it contains a number of minor mechanical improvements. The 55*OOQ 
GPlf K-27 recirculating cooling water system contains a 14 cell induced 
draft tower, and draws make-up from the K-25 qystaau K-27 dry sir dis- 
tribution operates as a dead end system,and is supplied from the K-25 




dry air plant, aa la all instrument air, which la ooskprcssed to 10*55 
p«s*i*g* bj means of four compressors* "Plant air* 1 for miscellaneous 

purposes is drawn for ^ the K-25 compressor house* Tha lubricating ell 

s 

and dry nitrogen supply systems resemble thoee of K-3T auapt In minor 
da tails* 

Tha 1-27 plant was designed to ran entirely on constant fre- 
quency 60 eyele power* The K-27 swi toward reoeives 154*000 volt power 
froa the T*V«A* Watts Bar Station, tha Una Mo. 1 Substation, or ths 
1-25 switahyard, and ataps it down to 23,000 volte* It supplies tha 
BWZ7 aidteh house which is similar to tha larger 1-25 switch house* 
In order to provide for possible future expansion, all electrical equip* 
ment down through the 13,800 volt switchgear has bean designed for a 
maxima* load of 150,000 El. Prosi this point on, the electrical 
distribution system is designed for 100,000 IV, which is baaed oo a 
stream efficiency of 100 per cent* 

The K-27 plant is served by the eenditionlqg and edsdniatra- 
tien areas in the sane way as in the main K-25 cascade* 

15* ^aaistanee flrom British Sources. • Preliminary talks with 
the BritiA group were begun In February 1942, at which time the 
principle of diffuaioaal aeparatioo waa dlaouaaed* The plant design 
■as reviewed in the fall of 1943* Included in this review were barrier 
materiala, the stage recycle principle, the eaeeade of oaaaades prin- 
ciple! the purge cascade, pressure control, flat plate diffuscrs, and 
wold traps. Although their suggestions were not always concordant with 
American theories, thay were valuable, and later assistance with theo- 
retical problems, such aa exact calculation of equilibrium time, helped 



anticipate problems of plant deaign. The ftritleh eugg cation for tha 
development of aerapar eold trapa vaa followed, although thia type of 
tr#p, after having been eueeecefully engineered, «u abandoned beoauee 
af the diffieultioe antielpatad in controlling ita proeeee gaa inven- 
tory. 

16. Safety and Security. - Tha Maw Toxic Safety Coaadtteo, eo»- 
prieed atf Kellex peraonnal, a liaiaan officer from tha Diatrlet Medical 
Section, and a repreaantative of tha SAlt laboratories, earved in a eon- 
eoltant and adviaory capacity to the Nov Icrk Area Engineer in eafety 
matters pertaining to handling of fluorine, uranium hex&CLuorlde, and 
ether hasardoue chemical a. By April 1945 the rocponelblllty of thia 
activity vaa tranaferred to the Carbide and Carbon Cheadcala Corporatloh 
The eecurity program included peraonnal clearance, vialtor control, edn- 
eational programe, and dedgnation of recti* at od araaa. 

17. Cofte. - K-25 deaign, engineering, and procurement coata 
(excl u sive of the apedal aheaicala program) amounted to $253*672*173 

aa of the eloae of the fiscal year 1946, at uhioh time tha current total 
eetlmate for ooapletion of contract • vaa $275*449*699* 

US. Organisation and Peraonnal. - The lev York Area Engineer vaa 
reeponaible for auparvlalon of all Kellax deaign, engineering, and pro- 
curement aetivitiea. To facilitate the vork and permit cloaa aeeoeia- 
tion with all contractor a, additional eub~*reas vere eatabliahad to 
handle add nlatrative detalla connected with AUie-Chalnare Manufactur- 
ing Company aetivitiea at Itilvaukee, Wieoooaln, Houdaille-Herahey 
Corporation aetivitiea at Decatur, 111! nolo, and Chrysler Corporation 
aetivitiea at Detroit, Michigan. On 7 January 1943 U. Colonel J. C* 




Stovers was designated both as Unit Chief of the K-25 Project and 
Nan Tork Area Engineer. After 28 February 1946, the latter position 
nas held by Major W» C. Campbell until the Area was diseolved on 23 
August 1946 . On 23 February 1943 the Milwaukee Office was opened and 
Lt. Colonel R. C. Gregory was assigned aa Project Engineer. Captain 
R. C. Hill assumed the position of Area Engineer on 1$ July 1943* This 
position ms subsequently held by Major J. L« MoCoraick. Jr., and Captain 
J, D. Anderson. The .Milwaukee Area was diseolved on 30 June 1946. 
Captain J» H* Brannan was assigned to the Decatur Office as Projset 
Engineer on 24 May 1943* H* assumed the position of Decatur Area 
Ehgineer on 20 July 1943 end was succeeded in that position by Major 
C* B. Cheats, Major J* J. Koran, and Captain R. L* Crawford* The 

Decatur Area was dissolved as f 1 July 1946* Ths Detroit Office was 

f 

opened by Major N. R. Archer on 17 May 1943* On 21 July 1943 Lt* 
Colonel A. Tanaaro was assigned as Arsa Engineer. He was succeeded 
by Major P. H. Belcher. The position is now held by Captain J. D. 
McComick. 

Because of the mgnitude of the undertaking contracted for 
in ft-7405-eng-23 f for accounting and security purposes, Ths M. W. 
Kellogg Company organised the subsidiary Kellex Corporation for the 
purposs of prosecuting the work in the K-25 Project* As of 31 March 
1945. total Kellex personnel amounted to 1.676 persons with 354 stationed 
in the field, and the remainder operating in or out of the New Tork Office. 
The K-25 activities of ths Kellex Corporation were directed by P. C. Keith, 
yi oe- president of the corporation, and A* L. Baker, general manager. 




UV-'^T2r,b hlHWJC'H rl^TOnv- 
BOOK II - Gi^OlB mF^'l('; : - (K-23) PROJECT 

Purpose » - Tho dosip-i, e~£lnoorin;r, and procure: i#nt 
activities doscribod in this volir.o rxtvo air.od at the specification and 
planning of ftxoilitiee, ©quipiient, ario tutorials required for the rapid 
construction of the largo Ge&la p&ooouo diffusion production, plant whicl: 
to for:,; tls© heurt of the K-2f* Pro;}oct» * 
2-2 # Scope. ~ The unusual nature and eiso of the plant* tho 
first of its kind over attempted, prosoritod a larps nunber of practical 
end technical problem which frequently appeared insoluble (Vol* 1* 
£0ot» It tms rsooossary to call in for consultation ran;/ of the 

nation 1 © load in: enuipsrant ranuf&oturars to permit subsequent dovolop- 
rx3nt and mnufuctuiv of especially doGipnad ©quipnont. < In order to 
K&ot construction scheduler, important dooisions often had to be rode 
before complete duta wore available rorjardin,^ porfonoanco end proper- 
ties of equlpnont and mtorial # In thie conraection, v&luabiG cooper- 
atior; m>a obtained fran a {"roup cf British scientists and on/-iru;Grs 
(Soot. JXO • * 

1-5 • Author igafci o n » - Authorisation of tho activities da scribed 
in thio vol\2i:x) wati handle siDilarl;- to ot ? or phase c of the K«2G Project 
as laoationod in Volv-rne 1 of this boolr, and described rwro fully in 
Volume 1 of Bool: I# * 

1-4 « Adr;,iniDtr~tioru - rt^^enoibilitv for the dosivT. 

- - - - — ~ *» <■ ■ 



en;;l7t^e.ri:;. , and prc-eureviovit c? equipr^c for fcho 2 5 plant: v&.r, vo^fec 
in tLi- EcHex CoTOOre-tiou f initially tlu parent organisation* tuo 
L# IV # KolXogr Cosnftny)* originally under (KkJ: contact 0E:!sr-4OG* fcftd 
finally uncor &aih&tte.2 District contract- ft~7£05-<»£«>2S« <- She fcdisdniis- 
trs^Jtio::, ef this oontmct ar*5 it- cyScc^fa^&Hzs w&& handled by the to 
York Area of the District, aided by cub-ciresia e stall is h£tl to cover 
proeureiGCTit sources c*' the Kellex Corporation^ ftrid looatod at Eilvaaukc*©, 
TfiecorjsiKj Detroit, fefiehiccuij to"- Cec&tur, Illinois. ' 



SECTION 2 - INITIAL f!CHZ UNDER THE OFFICE OF 
SCIENTIFIC RE3EAKCII AN!; rSVELOPHl-'KT 

2-1. Introduction * - TVhon the H. W. Kellogg Coupany began their 
work, a method of preparing uraniun hexafluoride had been worked out 
(Book VI, Par. 2-3b; Book VII), and Columbia University had obtained 
some fundamental data on production and testing techniques, barriers, 
barrier plugging, sealants, materials inert to UFg, and methods of 
measurement of quantities and pressures for infinitely small changes. < 
A system of olose cooperation was now set up between the ColuaMa Uni- 
versity group and the Kellogg Company in the development of the gaseous 
diffusion process. The Kellogg Company, and later. The Kellex Corporation 
took these fundamental data, developed them further, and applied them 
to the design of the gaseous diffusion production plant at the Clinton 
Engineer Works. ' 

2-2 • Preliminary Tftork b y the M. Vv. Kellogg Company. 

a* Contract OEMsr-406 . • In January 1642, the Office 
of Scientific Research and Development awarded oontract dEMsr*406 (App« 
Pi) to the U. W. Eollog^ Company^ providing for preliniinary investigation 
of the gaseous diffusion aethod as applied to the production of Uraniua- 
236. ' 

b. Scope of Contraot . - The scope of the work authorised 
by the oontract, with its subsequent modifications, included five 
principal items t 

1. An engineering study looking toward* 

a. I>eai$R of a pilot plant to carry out the separation 



b» Ac anaJys ic of' t-r roquirerjenfe of a J&r;t- plant 
to effect ouch fleparut&osi» / 
£. Efcudioa &ri£ e^pcrin^riTT;! inTOstft rations principally ir> 

The eox^rosion of vcrlom mt&ls wHcje. eub^cterS to 

fc* She Buit&bility of various t^poe cf smll pw.-s* ' 
c» teste of diffusion tne-ibr&scis. / 
£• Constractiari of *. pilot plant and accessory equipraant 

for production* * 
4* A a tugy Cf jwthofis of laproVosaeat of production* *' 
S« Operation of the pilot plant* / 
c* ApGt^lish&cs ts • ** Work uafier this eon tract ratfulfei 
pr&E&rlly i^ the dcslrn of a pilot plaut # fievelopaent of & proofs s flcrsr 
.di&..:rej& for & large production plant, preliminary estSaates-of poquir©* 
route for saatorials cf contraction, special equipinitj ebor&csals * fcud 
utilities^ aad prelisin&fjr dvG ii^is principal sie^cTi&nical ecjuipr^ni: 
*uch tks puq?8» diffussrs-* coolers* cuid valvaa* ' This work is au&ariaed 
Sr. et report entitled w Tha Diffusion riesA First Progress 8epcrt% 
(App, F2)a / 

d« Su b s^ugit Actlo r^ ^ 0r\ tS*£ b&si£ cf those studies, tbs 
c^r, struct! or: of a production nl&ni me late.-- authorised us^er V&rJ^&tten 
District eontrtct Tv~7405<-£r?i *-23& E5cx>rir2snte.l ejicl. rBise&rok *&ork i&t&z? 
contract 0^'tfsr-&OC wis fcar^in&tix! of 1 April 1943 f excerpt for tho 
caicnleilor, of tko Mlot plant buildinr cor^tn^ctior« «bich CKtoad&S 




t^cqjli SO 18*13 « f'xporxrauk-l ejic rci^ireh wrfc * &3 included i? 

the scox- or this contract* v^tn carried on after SI Iferch 1943* undo? 
iJv^ ^uJjafcta^ District- conttt&ct by the I'. W # Etellcc:-' Cosposy arid the 



Eel lex Corporation 




SECTION 8 - maOTLtiTiaRZ AW PHSUUZRABr PLMBXIG 

a+ PoolQlon to Coptjnoe the Pilot Plenty * On 22 Borcaber 
1942 1 after oocdldartttr various aapeota of the ite&atten Project* th« 
aiitary Polloy Cosnlttee <oeU«3 (App. F»)i firet, Umt wort: on the 
gaseous diffusion pilot plant* being bandied by fee H* 1U KellOge 
9me"V0 under o e nt reat acMei^-dOd, fthcrald be ecntlnued, but tbet 
r^qulywwatt for erittoal mborUA* for thie woe* wold not bo allowed 

i 

to intwf ere vith the pile end eleotTCeta^petio plant oonatruetlOei 
pfojeetei and, eeoocd, ttat If tho H» W # Kollogg Coetiany ehould preeaet 
Oattaffcoteiy evideDee of eelootlfio ability to the C6HD 8-1 Stoocotlio 
Cooolttee* maA eatieffceteiy erldeooe of engineering ability to SriflMJor 
General U R» they ooold bo auttorlaed to proeeed with the 

engineering of a t PQ n# teVgo gtaoooo dlffoeleo production plaat* v 

b# tho •Otveta^o Diffusion Plant* * Bio torn •ttOpOtace* 
me derived Aran tfao Initial oeooopte of ohat weald oo^rloo the 
prtaary portion of tfoo plant* / Dooiga end engineering plane v»ro not 

fully oryetevUlaod at that t*ae» end the eaaot outer of efecea *M 

(■-' ■ 

■till a tentative flcure* ' 

OSHD Appro**! Of aop-ata^o Pyodjoottoo tttlt» 
a» Beooltttlon of tho OSBD S*l Eaoctttlto f t. be»« ^ Qa 
14 O ora o feor 1942* wpraooutntlvoo of the «• W* Kellogg Company vt *ltto 
OHfteml Qrovoe, repreeentativee of the Ifcnhattan Diatriot* and ooaabore 
of the 08RD 8-1 Baeouttae Coonlttee (App # P5)« / After the Kello&p 
Cowpany ropreoentatl'vos **d ror>orfcod on their prevloue work in cKxraeetlan 




with tiie £)&b diffusion proeoaa, the OSRD Executive Cored ttec passed 

a resolution* the essenoe of ^hieh ms as follovsi 

t« That It Wkt feasible* and would fit into the progra% to 
proceed *ith the Stllo £ gaseous diffusion pilot plant 
and the proposed 60o~flfcare production plant simul- 
taneously* ' 

£« That* ax a prior* ty basis, the ttXHrtkgo plant ahould 
eooe after the first 2000 production mite of the 
propocod eleetvenagietlo* plant* and after the first, 
but before the second, pile of the oontoqplatad pile 
prooeee for the product ion of plutonitau ' 
S» flat the plant referred to in tbe resolution «as one 
«hioh* at double concentration of iMSSS* would have 
an assured net transport of l/l kilogram per dsy* with 
a reaeoosblo expectation that* by tpproveearot at the 
barrier sate rial* the net transport would be increased 
to one kilogram per day* y 
4* That the plant referred to ahould be so 4Mi<3iod that 
It oould fit into a plant ahioh would be capable of 
producing Material ootttaining 90 par cent y 
b# Relative Priority* ~ f>r* A« H* Cos$>ten of tbe 3*1 
EjBscutlve Cooed ttee, reserved opinion ae to the relative priority of 
tine proposed plant and of the pile plant, and Dr# L* J» Brlggs* also on 
toe eooaittee # uaa of the opinion that^ Tasaous Diffusion Project should 
eo&e after the first 1000 but boforo the aocond 1000 tanks of the 
electron nctic pl*nt» / In accordance xriih the prvvloua decisions cf tfca 

S*2 




&illtejy Pol ley Comal ttee, Gonefal Crave* stated that, prior to author!- 
attlon of design and construction, further study should bo v&Av to 
determine tho extent to ^iloh the 6GO«*tft£e plant would interfere with 
Other mr production* ' 

5«S« Eeriow ud Ssassessaant of Gas Plffualon Method* 

a« ' RgMtemgnt ted Rericmin-: CognHrtee» m In order to 
nrriow tho gasoou* diffusion proosss corp letely, not only as to its m 
possibilities and problems, but also as to Its admntacoo sad dla* 
adienta^es when oo^awl with the pile and eleetrona&iatlo projeota, 
General !raw* appointed a Aaassesrasnt and Reviewing Coned ttoe on 81 
Rdra*>er l&t&g consisting of Dr # W» !t* Lewis* of tho Husaohusetts 
Institute of Toohiwlogy, &« V* TJorphrea, of tbo Standard Oil 
Development Coopazqr, and Messrs* fio^sr Wllllaaa, T* C* &ry» aad C* &• 

■ 

Qrooaewalt* of E# I* <u Pont da BaBimrs and Co«pany» y this oonedttoe, 
after sareful oonsldoretlon of the three n»thodi» reoonroendad (App # F6) 
proeeedlns lataed lately with the dealf© and oooatruotion ©f ft 4fl00-«tegi 
diffusion plant vdtti * •aptelty of 1 kilosxwa p*r My of 0-C55* - 

b, *h» 4eOPw8t».g« Dtffmloo Plant* - fto "4fl30-«1»e« 
plant 0 represented tho Assign, as then oontecplatod, of a ysaoua dlf* 
fuelca plant t&at would produoe 1 kllogrsm of aatsrlal per day* whioh 
would eons 1st of 00 per oent 0*83 6^' Bitisoqusnt inresttostion and 
Studies, however, prorod the feasibility of ooostniotl^ a diffusion 
plant that would produoe cater la 1 considerably leas concentrated in 
MSS, and whioh oeuld serve as a feeder plant for Hh& eleotroiaa^ifitie 
project* 




( 
I 




Sslootlon of tho Contractor . 

a, Dooision to Construct a 4400-Stago Plant * - Tho roporfe 
of too Roasaossaont and Revi owing Comaittoo, as noil as * favorablo 
roport as to tho onglnoorlng ability of tho H- W. Eollogg Coapany, was 

■ 

prosontod to tho Military Polioy Goaalttoo by Oonoral Orovss, and on 
10 Dooonbor 1942 (App« F4), this ooaaittoo authorised Oonoral Orom 

\ t 

\ - 

to arrango for tho construction of a 4600-stago gas sous diffusion plant 

i 

with th« M. W. I»llogj Qmp*a? M tnglutmrtt / 

b. Uttw Control W-740S-«ng-88 . - On If DMMbwr IMS, 
tho M. W. Kollogg Ooapany was infomod by Oonoral firoros of tho goworn- 
souths do sirs for thorn to prooood with tho dosign of tho diffusion 
plants two days lator soorot lottor oontraot W-7406-ong-2S was oxooutod 
(App. TS) for Assign, dovolopaont, and proouronsnt sorrloos and for all 
othor things nooossary to proours all proooss oquipaont for a plant to 
onrioh uranium hoxafluorldo from tho normal 0.71 por oont to 90 par 
oont V-f86 by tho gasoous diffusion proooss* 

* ■ 

8-8. Tho Kollogg Oontraot » 

a* floopo of fork * • tho negotiations for tho Kollogg 
Company oontraot extended otor a considerable porlod of tiae«^ Beoause 
of tho aaay basis probleas that required solution, it was nooossary to 
await a prslininary analysis of tho Project boforo a roallstle determine 
at ion of tho soopo of tho work end tho estimated oost eould bo made* / 
Tho foraal oontraot W«7406-eng*2S (App« .A, ft) was exeoutdd on 11 April 
1944, offootiro as of 14 Dooonbor 194S, and provided that tho oontraotor 
would furnish "research and dewelopaent/ prooureaeat, architectural, 
onginooring and supervisory, and oonsultant senriees", on a cost-plus- 




a-fiaed-foe baaia* la&dinr to the construction of a oonplate plant near 
Wheat* Ttaneasoe, for the nanufaoturo of & "Product" • The word "Product" 
aaa defined* and the quantity and purity thereof aet forth, in a aoorat 
letter dated 14 Dooeccber 1948 (App« P7)« 'Tha eeope of the wavk inolutedj 
in addition to the dmolgi of the coin prooeee plorst and the procurement 
of the prooe&e equipnent, tho docirn of a oocplote •toaa-aleotrio paver 
pl& t # with all auxiliary faoilitiea* • 

b« tinugml Pgoyieioae» m the inusml provisions of the 
eontraet are ae follow t 

1+ Because of the vrmraal nature of the prooeea, and beoauao 
tif the fact that it was In an experlamtal et&ga» tfce 
eontraet relieved the ocntraetor of aiy guarantee of 
reaponaibility that tho plant eould bo aoeeeeefuUy 
daaifoed, enrlaeerod* eonatruoted* or operated* ■ 
S* For purpoees of fee oocapwtatiqn, the period of aervice 
was eetinated as thirty nootits f rem 14 Deocafcar 1948+ y 
Provieiona mero mde for an extension beyond thia period 
with equitable adjostamt of the f teed fee* y 
8* For reaaone of aoeurlty* and to facilitate aeoountlng* 

i 

the ri£ht waa granted the oon tracts to orgjanlae a 
ifcolly^oimed auba id la ry oorporctiun* She Eellex Corpo- 
ration, for the aolo purpoeo of proeeoutln^ the work 
oallod for by the oontraot, T 
4« Because of the? wtrpituae of the Pro^eet, the contractor 
requested, and tho gcrreroraent gran tod* relief fro?; the 
financial burden involved in th' prooure&ent program* ' 




Accordingly, szuoh of the equipment and eater iala were 
purohased imder standard Ocrrenuaent Supply fcontraete, 
with tho Kellax Corporation acting aa a representative 
of the Contracting Officer on inspection* teste, 
acceptance, and other technical phases of the wort:* 
Kellex also purchased certain other waterials* / Ship* 

» 

cm to were osimlly consigned directly to the constructor 
at the plant site* - 
Bm It was recognised that it would probably be necessary 

to eaploy unusually qtmlified personnel at salary ratee^ 
over the naxiiram rates preseribod by the Secretary of 
ifer for oost-plus^ixed-f «e contractors* y PrOTieions 
were therefore »de for th« relnbursemit of salaries, 
aa approved by the Contafeetlnc Officer, op to $25,000 

* 

per year for top earecutives in the Bew York how offload 

Salaries were limited, however* to 1 9,000 per year for 

personnel at the plant site, the nonsal salary Units 

for g sv armaen t cost-plus*? ixed-f eo co ntr ac t s * ' 

a* Fee* • The fixed fee agreed upon after negotiations 
'* mmmm ^ 

was tZ # 4f4 f 847«0> « *n ostlmted east of #254, 6fl0, 698*00 (App« P8) i 
which was approved by the Under Secretary of Vhr on 24 February 1944* / 
the Under Secretary approved the contract on SB Iferoh 1944 « 7 A break* 

4 

flown of the estimated oost of $264«560«698«00 1* shown in Appendix <H» ' 




•BOflCff 4 m Vmim PaiHCXFUBS OF IHS C&SE0U3 DOT38IOH IfcQCESS 



4tffu»laa plmrrb 1* Am1#o<4 td wagwi tr a te tfrc Srailt8a*ag6» *r fey 
&ftu*lea «f Hie «hmd<*l eoaqpounfi, pronitm h&mtlxtortti** / &ii soa^wasd 
Is * «alt «f »ufflffi«at wlatllity to txist 4» * g&# *t wltarfcts t*»5>*F* 

IfrM dw Wi * Ihttg *t* diffusion pnoeww 1b *» tnU»l Iy <xw «f pwrfeial 



1» »ppU«d to tho &<p«ctt&«& «f * eft* tt*ea£i icut* '-tbi tl*?»r*icB ' " - 
#* la gets •etivootioa* * H» m**w* Mftmlm proaii gj tan****** *. 

tol*ly ^ ^ 

* - - ' - ■ ■ 

«<msUt« of MHioofl of Mtmte* Klcntlaal p*rtlol08 m*Uo*laa f 
tlMP *lw of «§iit»h ||t negllglbl* #Mfiirda to fee diatenoe Mim 

tivmly lwl«oltle»4 y ©ifly ttitvl *bout In ft iwq^k DmMoq »o toat 
tfeey ««piri«mo fr««u«xt «olll«ioaB wltfo one aaot^»r And with tho mite 



4*1 



of eoaf iniag rm&eU* <<fa§ tmbmt of meh mtllzi&m 1* pn^rtioml 

: - I 

to the state *p#*a *sf tfeo ttolmmlfttt* If * twb&r #f vsry flm holoe 
*w p£«wd in f5ho oont&ittwr mil*, the gas niU #fo&p& th© V*9ft*#l 

U) ' . ,i»l»Acaa^ Bpeod vorma Moleimlar WMBft* *- 0o»£#»r 

_ .- . i 

a** in tho mil© of *ho to ww* ^Iho' 3«*s ef f£^&* it*t* th*t *h* 

lle&ttar 1 £&&tt£$& ttfitfWttlfr will lHngol At ft falidb** tt&«M}4 t$& 

Imirlftr h»liu» ooiooaie* and o*t theao *p9*to mill fe* lww««ly , 
DOytloafcl te tfc* imttN reotft ttf tiiair saftsto** v thus tit© fa^ilro^en : . mol** 

wloei% about l#*t <»$mr» root of 1) ma grmt*^ 

f«w«y too of ballon* y If tfvo mil* «f Hm ir«««*i «t« psrfonnW . : 
with frp^mfagffj tho tftwwim** of whieh Imi^gor thwa tEbe )oe»^ftml0% 

Ife^rffe ^BM^^i It^M^ ^tjfaftjl ^^fek^ ^^^4l4pB^^^S' ^^tt^Mf^4H0i ^^t^ttt ^JIWP ^B4>3t3t 

#«u*p# V a©l wiadkr ^fwS «if «»4 141 »lswmlei #f Isydrogwa will leew 
b« f«r twy 100 IwliTSBi e&iM^imtly* ^ flttfii^ 

«rigl»i|7 prw«t* 7 Ow* Urn tight woponmt iff mriishetf toy n&eoutar 

4* CiwdittloQ | of yyNty. * An th© dif f«i«m or 
of £jm through th« porf^riiitod mil oontin\»M t t&» In tte «*tgl« 



ml eixtura obvlotaaly booosaaa doplotad* * Sfeorofore, th& ntB&or of 

i ■ ' 

hy6»g<m a&jooulaa diffusing for eaoh 100 of helium dooraaaaa* / For 
aaajapla, mo& tha nu&ber of hydwgen aoleOulos witfiin tfas bos has fallen 
t& 80 per deait of the holtuza nolaooled, only 80 per oent of 141* or XtZ 
mlmxl&Q of hytfroeaa, will ilff uaa for oaoh 100 jaolaouloa of helim* 
?h*r©f ore, tf a ©arte In enriohomt of fey&ro^ la required* it booowas 
neoeaaary eittier to interrupt the process perlo&ioally, or to rcplerdab 
tho aupply of kgdro^oa molaoolss oontimKn*9ly* Vtm bitter a©tJK>d 1* 
proferabla ffta& th© «ttgiE»afi»§ point of vl«** aSaoo a oontitiwt» proofs* 
Is desir&bio, aad la readily fesooiaplished by p^lng a a toady atroaia Of 

1 . 

fresh gaa ©ixture into the container* a&d wHfc5ratEing ateady a&aa&i of 
enrlchad a&d partially deplatsd / 

°* ffiffiffi^ of ^arlobod » As tfeo diffualoa oontinwso, 
tha laDiaoulaa in the diffuaed f motion outside ti oolii&a 
with 08$ another, ohasglns direction as thoy do oo mill thai? taction 1$ 
again entirely randaia* Aa a rooulV t&ara la a t^a&cy for asms of 
tte ©ariobod gas to flow back |&io ths omtal^er* This tando&gy* 
tasually rafarrad to ao "back diffusion"* If allowed to prevail* ooia* 
pleteljr vitiate* wsg sepaWktlCEL* J 31s?o t&a s&e f l<n*4u£ back ultimtaly 
reaohaa tfco aaaa ow^oaitlcai as ttie diffuaing g&a* the not effect la 
*aro oopar&ttoo* y 8aa& diffusion oan be ella&mtod to a l&rga dagre© by 
6mctaatln£ tha outside of tba box aad thereby atropine away tho isol®* 
oulos ateoflt &a fast aa they diffuao* 7 the higher tee ittmiu&i^ aora 
affective la t&ia method* v However # there la a practlosl l&alt to tho 
vaotitm attainable, imposed by th© alio of purap required ojsd by the 
po&ar deoanded* ' fharefora,, aoiae back diffusion ooours In all ayatam* 



thereby ipodu&l&g the efflolflooy of eeper&tim* ^ 

* * Ap yXlaittl(Ht to Prooeeg Ge#» * The ibm eomi&OTfctias* 

- . -if ■ 

*ppjy eqtally *e wsll to tise eepeitttiQtt of the ta© prodaa&n&ai isotopae 

<*f ttfenlttt In l&e gfceomtft hea^luoride (eouRjonly refer re d to e* Prooees 

Om) *a tfoey do to airtare* of heiiw AM hydrogea* .v titer* Are 

involved two tgrpee of w^leoulea different meaeft tod* t*fcae% 

travelling ** different f$*e£*» 7 Hooerer, tfae relative difference 

t ^Uw»ou awpftat le nor rweh emller* ffer eateatple* Iter wletlve «ft*s 4f 

IfWtO th&t Mfettil 

, ' ■ . ".' ✓ - ■ ■' . i. ■ - 

In the pmmm gft* differ only by 0*88 per Mat, mid ti» »p«*d of th* : 

lighter «OBpm^ 1* ao3y l*OMS ttm' ti great m ti»t of the bMurl*? 

fom* »mb, If «h» eonwntr*tlOD of tbs Ugbt hmaatttiiHrita In . the olreo* 

Uting ftroea im fc*7t ?«r eeat, tti* teeeretleftl mdtauBt eo»oattieti« 

ta the diffuwd fraction attainable by * «i»$£e diffufloa «top Is otOy ^ - 

0*?1S per ©eat*' eotuel eeporation to Imi reftU*ed la 

ptaotioa mrald b* atdy 60 t» fs per o«at of tbl* Vh mo x + t l mX mxlwnny - . 

•ejA»tl«l i^<rt^(Vol. 2, Par. ,3-2(1).^ 

■ j^ 1 ^*^* 1 . ^^^^^ 

4 

«tnt !nem» in ooaoorttettlon orer tf»t of the wriginai feed* v tn t**% 
to proAooo the deelgn toooootmtloa of the 4iffu*io& pXaat^ liteimliy 
13i9wu4e of stugw are required* v 




Produot 



SCHEMATIC DIAGBUf 
SIMPLE DIFFUSION CASOLDB 




b* Spb^m ti o ^p^^a^t l m^ *• fha atagaa ara arranged 
aoot effectively ishan linked Into a ataglo series or o&ac&da* aa Silver 
tratad by Figsra 1# 7 Fttfe ategea are at*ov&* aadk portrayed by a 
rooton^le. Brecon lla0a # representing porous diffusion barriers, divide 
th© rectangles into two aaotioaa* a loaar s&otlon which represents the 

feed ©iroulation alda* and a& ta^par saatiea which oontalnc tha enriaSied 

* • . - ' r . 

4lf fuiate ftftm a gl*»a y 

** i ^fft .^e^^de^; * fha aaiddla, . or. t^ird, In tfc© 

dlacra^ la typloal of mil JftogM of a aaae*da, with thre© f^apttoaa to t 

ba noted preaaatly*' fha gaa Ma&wtra mters th© loimr section of tfaa 

ataga frm ^ right. / Part diffuses to tbo t??par Heotion* do* 

noted by «*# wrtiqal arrow*, a*& la atwpt out by the paap / ?te 

residue 0mm aut of tba low&r a^otio^ to fba taft*' iha diffaaed 

fraction *A" la puapea to ifta atega aiaa#% or ftartjh #tfcf*, at«wre it 

£oina the roaidral fraction flowing dowt frtea top, or fiftfc, 

atege* / fha Bixtara In thaii at4>Saot©d to a aoeoM diffsaloisal op^r&tion* 

ffea reaidml fraction *8" frass thla aaoe&d dlf fualoaal operatiaa rotuma 

to form part of the faad to tha a&ddle atage<iV fba reaiiu&l fraction 

*K* froi3 tha a&Sdla atega flow dam to tfce stage balov* or aeooad 

i ■ 

abfege* ahere it £>ina with the diffuaod fraction tvm tea bottom, or 
first, eta~e, and thla aixturo la also a«S>|wtad t& another dlf fuilaml 
operation. / fha dlffuaad frootioa *A" trm thla diffuaioml operation 
la pulped to the middle* or third, atage and, alth the residual fraction 
fro© the f wrth ataga^ f^rste tibo feed to tho middle ataga* J 

d» Bat Floy Pattenu Iha pattern of flow for tha plant 
baorasa alaar trm the foranota^; deacription of a lypioal ataga^ 7 Ihera 



le & oontiaoftl flow of diffused mfenel towards the top of tho plants 
oztd a counter flow reaidml mtorl&J tos&rd tho bottom of plasifci 
Sfao diffused sttterial becoms richer and rioter in light oajgpmmt ftffl 
It travola upward fr©» ot&ge to otfcgo* and the rooidual fraction bs*» 
W0fl heavier aa It f $0*$ dosmraard* < tbo f losr of ra&teri&ls dasccrlbad 

la tJi© result of preaoure difference acrose diffusion barriers 

■ ■ * 

prodtiood *y "tfao pumps, tod is coutroll&d by a-o^jsatlo ttefemo*. / 4ba 
tow© w top w »nd w b0t%&rf ? of tfcs plant ere taood f or etownienoe oaly, 
tod bars 80 rotation to olewtiono, skies the ,f«^ of ^rarity io not 

GrltlgsaX Ste^Bg#(. * Ste threo ose^tioaa to i&e - 

* ■ j i 

%pical stage ars &o top otag© # tho bottom rts&ge, wad 1fco food #tago* 
it the? top stage * amU portion of tte diffused Jtpefta is w 
fVOtaikt with tho Vm3k oif^toted bocfe as part of the eh&rga to tfae 
in & Vpi<*l <rtae»- this part of tho ehar^o if the roaidwl 
Otrofcm from tfee otef-e above* v LUeswlae, *tt tfee **ottaa 0 * 



Afflcmat of tho mmlUmSL otreom io %itMr&mi be waste, «&d tb* rea&fcidor 
Oiroulfttod b&ok to tho mm »t&g*# 7 Tho f ©sd f teg* differs fjnm tho 
%piefcl *tag* in that * portion «f tbs eh&rce to this oiago in the 
not ehe rgs Or food to tfeo oyato2a» y Iho food otago lo iooated f$B»rite#o 
between the top rad bottom *t&se«, ft 8d it divide tho o&ao&do into tsso 
tootioaa, the qppor or enriching ooetioa* and lcror or ttripptog 

OOC ti0&« v 



**** fofl^^ Sepx^tAon !^Yioieacy# 

a« ^aeado ^Cbaf&otgriatioa, 

(1) pood Pfclnt* » Obviot»ly> tbo degree of *opa~ 



*&tion attalssstble sritfe any msoacla is pea*tialty detomined by the 
nwkw of stegGS i& tha eaec&fie* / SMtiat l^s c&tiostti 1# the fact 
tfe&i the <m«N*ai*^ti0& of produBt la chiefly fefffcs<&& fry tb# mEstjef* 
of eta^ee abow til© f«a&l point, m& th# oonoent-roticxi of the vast® by 

s 

tha of rt&gem below tti* tm& poSbat# y 

i (2) Circulatio n - a socosd factor oontribtrfeing 

to the aegro© of sep&p&tlcm la the rate of circulation of mteri&l tii«?u^3 
it tttge relative te> th© fe«*5 ntte« y fha fet^top tfee fMSa «f f&Pfjn^^ 

* ■ , ■ ■ ... 

ixm*a1afeKit m& Inereeue^ u^mtlng fftife*' #*w£g& #f tiie siost 
mmm&c&l plant f»p «eqt parti<y*ji&r 3ob inwlwa tfaa ©stebUUJhEmt of 

h#m£ JiJoride £»lexml&, as tba m$$ lilies* Is ©opposed &f star a to^a $f 
f luoric and *f a^ta**' fh® h&^lm$$&& S# a i&fcta solid at rosiai 
t&spamtai^ and norml h&r$mi#$& g#&s$wej l*8ws*f> it *ublteea as Hi© 
p3^s0ui*e ie r*Aueo<S or tte t^asataw liaira&«0ft# y eM^&a* tt will. 
oSisplfcteily «twigt - 4* m& if tfes la *a|*$& t& 146% # / It will 

also Change to go* at §S°P If the prosrcrc la roduc<^ to leaa tima 
fifth of ea atamphere* / At hi [iter twm^ra^i pjP«MUfM» * 
160°P and two ateo«pheroe # the homfltaoride axiat? as a liquid* - .In th« 
of operatiaf; ma&lQmm mintalnod tsa tho diffusion plant msoaito* 
tfce heaaf luorlde axifits aa ft ga«f etfe©«ris8 r tfee proeess wcmM be 
inapopable. y 



(1) CcOTwrtvo Actt^u , # Uraniun hegafluorldo is on© 
of the moat reactta* and corrosive oho&ical& k&oiai« * At olov&ted to&por* 
aturos It reaote violently with alaoat all oubotaaoo* «ro«pt nitrogen* 
tiio rare gb&oa* oatattat&d f luortjfieo* ^ fluorine* Ewn at tha lapdojato 

L 

Operating tettpomtaraa Of the dlffutiioa plaat^ lOO^ESO 0 ^ the has** 
fluoride rwwte inat&ntly *U4i wafewr wpor aafl with all and wat 

- * j 

noxwaotfels # n» «gttrerc* waottvlty W'iwwlit mtwo of tfeo tew* 
fluoride tea najfe*4ly narrowad tfao oelootiofc of tftteri&la of ooBWtruetim, 
and haa iapoood a miribor of $St&r #»»t^#tJ(mo <m plant 4**tga« ' 

(4) Oogiaraption of Prooooa '<» Iho oorrooiou - 
proVlois ha* bees aggravated tiy tho t^widma* ourfaoee ow *hleh tfw 
gA* $a&#oa* f tho diffusion plant has literally thousands of ttos the 
surface of an ordinary ohtnttoal plant proooaolng aa oqi*l asomt of 
aatoritai*^ She oonatgftlon of tfco gas boa&two of aawwfcra aotlon la 
far ten **rioue thaii the ultimate waka&lrig of tfas o^ptattrt^ If the 
»ate of oa#roaioa allowod to tawoaso itdaf laltaly* tfco «attr» 
product of the plant W?u24 fee oogairad* and heaoo *b& plant output 
vould dfop to ioro lotag feofor© the rate of oorroatoa ooold rooeh 

i 

aeriotw proportion* In tew© at tto rtruotxtral woakonliy; of equtpiaettt* 

(5) Boaotioa ifitfa Jfo tor Ifcpor* * taoHwr aouroe of 
destruction of the hoxaf luorido t« Interaction with aator wpor* J Tbo 
balEc of the e^uipaent opomtoo under uaotnxa, and if the equSgosmt tpsto 
bo tifjiter than orttaary ootcraaroial *aouu& installation*, end noiat 
air trm Jfaa ataoapbore war© allowed to look Into the lant* the Am* 

a traction of procasa would bo prohibitive* ' So avoid tftlo oonditicn. 



All equipment baa been mde fur tighter t}>an oustcssary for industrial 
iamiifttiot** asd* in wiaitiro^ has been blanfcotod witii dry air*' , 

4**0* Ce^iHOTiu^ * Sbe oxtrcsafcly corroalTfe of feet of wanltsa 
h»*&f luoride has tswle neooswry the "cam5itioniag*of all srarfaeeo 
tthloh Qom into ooataot with the ^rooeas / Friar to oporotioa* all 
active plant »urfsujtfca are oxpo»ed to fluoric tmSor oxmditions lading 
to tho f oration o£ protective oapfaco riles of saturated fluoride* 
Blmo the he»f luorlde JU reactive only as & fluortaatfaig ag«*i# that 
i*, it givos wp fluoriae afeialt «nt©r» the ftoloeuls of the mtoHal 

r 

beine att&eleod* it nill not react with mterials airaady ^twted nt^t 
fluoric* ' By selecting material* whieh fora stable floorido film* «$o 
♦onauasptioa r&t* of the fcaataflwride ba* be*m rodoood t# a lw 

*a&*©*/ 

Ffo^^ft** * Swaooeaful ew^itioBSsgj resulting In the 
f oraation of an adherent* prat$ati*a f Imr&Sm 1 11% roquiroe that th* 
Ourf&oe t$ fee f luorSjmtad first sada 6Q3mpt3l<m*ly clean* J Purthflr* 
saore, oantBaoimiioa by foreign mtter l^adft to prooea* atroam oon* 
auaption or dilution, and to b&rrisr plugging* 1 Sposifioatlona fsjr 
barrier plugging Jatw* ana for W$ ommmtim ratea m a at 
barrier aorrwloa* t**o horn aat fort3i la falisae S, Pamgmph 4«S« ' In 
the «^eeifi»titm a»4 mi&to&i&o* of aleanliras* *t%&dft*da for alt 
w?tal eqxdpswaat aisrfteoaft to bo aacpoaed to the proc*ao .gaa* the oloeosst 
praotioal «pp#o*ah wus saade to aurgia&l oonditionB* 7 Cleaning proeeduraa 
ara 4Sa»d at ooqplete rasxrval of dirt, greaee, oxide** aoalo* flue**, 
and other arteaaoatts mtter* *' Such material, aside froci its tendency 
to ooaourae UF 1 ^ <«a wit looae and clog barrier*, y&Ivos* and inatyuw&ta 
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Chrysler Corporation - tubular converters * 
1 Allis-Chalmers Manufacturing {toapany - process pumps ' 
lukens Stsel Company - nickel clad ports - 
Crane Company - valvar ^ 
Fisher Oovamor Company - valves 1 
Bcpublio Jlos-Meter Coapany - valves r 
Vhltsbcad Ketal Products Company - flat plats converters ' 
A« 0. Smith Corporation - coolers ^ 
Fait on Sylphcp Company - bellose . 
Clifford Uanulacturing Coapany - bello** / 
Ths William Fossil Company - nlm ' 
9 Westinghouas Electric aud. Mapufacturin^ Company - mist filters 
lbs P. J, Stokes Machine Company - vacuum pump* / 
Patterson-Kelly Corporation - cold traps ✓ . 
Schock-Qusasr Coopaiqr - cold traps ' 
Cook Electric 0ony>f«y * belloss ' 
Ths Beach-Suss Coapany - vacuus* jttiips / 
Chapman Valva Company - valves / 

Ucore Products Coapany 4if ferential pressure transmitters ' 
Tallsy Iron Works Coatpany ~ pumps < 
Ths Elliot Coapany - pumps ' 

The Watson Automotive Equipment Coapany - mobile Ojf^ units ' 
■ ■ . . Ths Xork Corporation - mobile GyPj^ unit* /"; 

In the case of certain pip* assemblies and miscellaneous equipment items, 

it was found mors convenient to carry out cleaning operation* at the 

1-25 plant site/ this circumstance led to the dceiim and construction 



of the conditioning am (Sect. 



/ 



SECTION 5 " SMALL SCALE TESTIKG OK PLANT DESIGN' 

5-1. Introdutjon. - The early development of the design of the. 
gaseous diffusion plant was done under The M. Vi # Kellogg Company's DSHD 
contract Oi&32v406. ' with the selection of this company by the Manhattan 
District, and the fonaation of The Kellex Corporation early in 1943, the 
design and engineering of the production plant proceeded at an increased 

teapot At the same tiae. experimental research and development on iunda- 

foerc 

aental problems centralized at Columbia University* v Eaqperimental pilot 
plants constructed and operated for the purpose of studying and solving 
problems involved in the K-25 research program have been discussed in 
Section 7 of Volume 2. Volume 5 presents an account of the experimental 
operation of one of the process buildings as a H 54 stage pilot plant" m J The 
present section treats of installations operated for the purpose of 
determining or confirming various data utilissed in K-25 equipment and 
process design. v All installations described below were erected at the 
Test Floor , a part of the Kellex Jersey City ' Laboratory* v 
5-2* The Test floor. 

a. Construction of Pilot Plant* - Contract OB£ar-4Q6 
provided for the design of a pilot plant to test the separation of 
uranium hsxafluoride by gas diffusion methods." This contract »js 
supplemented to provide for the construction and operation of the pilot 
plant* v Work mas started about 1 July 1942 on the buildings to house 
the pilot plant, the control laboratories, and the maintenance facili- 
ties. J These buildings were erected within the yard of the Jersey City 
plant of the M. W. Kellogg Company. v 

b. Conversion to Test Floor* - Originally, a 15-stage 



oasoade pilot plant was planaad* *dfft its ob jaatlva ih& prooureiaent of 
baaie engineering data froxa «hio£i a production, plant aot&d be dosimed* 
Siowver, la view of the urgmoy of tho gaseous diffusion program as & 
ivhele, and tho nooeaalty for obtaining quantities of B*236 at tha 



earliest possible nocimit, it aaa foreseen tlatt tho K-25 production pleat 
aould faaire to be deoig&ed* aad oilers for eortaln ©<juip*acnt would bav$ 
to be plaeed* before it votfld be possible to obtain full and complete 
OBgi&eerixig 4a ta fw a pilot plant* / tha pilot plant was e&oordingly 
<^vsried to & teat ffcoor # where deaigp. prlaeiglee of certain 



oj>eeteli*ad ©gxiip^ssnt for ttie pmduotlcm plant could bo proved before 
full eeale m^Qfaotu^@ of these item ms begm* /X 0n $1 Mareh 154S, the 
pilot plant program wfc» placed radar the gellez Corporation eontr&et 

c# of .ffiet. Fjtoory * Gmaide^bXe preliminary 

waa ee&£**oted oo various pieeos of equipment concurrent with tfao 
deeim of Hie large plant* y The fuodktaratal etudiee on the cho&iertry 
and phyaiee of <3>e proeeeo w©fe alao continued* y Espbagis wan placed 
t#ea vuriotm phaeea of t&a anporic^ental mrk M ae fiiotated by process 



aad rodianlcal engineering requtretsstits* 7 the chief ob^otiw to 



get iftc largo plant into operation at tho earliest possible date* 



Therefore, tho aeooEpIishiaent of Eors li&dtod objeotiwa, auoh as 

i 

oorf^lotin^ tho teat floor e&eaade, *»ere given lower priority* y 
5*S# fhe fan*gfrfcfT3 Ca30&de» 

a# Conatructiott of tfo* Caaiy^4oy * Quae prellioin&ry wrk 
cm equipssent developsaernt for t&e full-eoalo plant wae stiff ieiesily 
advanced to give a reasonable probability of euceaos to the undertaking^ 



plans were laid for the erection of »-a ten-stage cascade pilot plant.' It 
was considered advisable to have those manufacturers providing the principal 
equipment for the large plant produce the units for the test floor 
cascade • This led to some delay in delivery because of higher priorities 
generally given to orders for the large plant • 

b. O peration of the Cascade. - In April 194A# the 
construction and testing of the ten-stage cascade were completed, and 
operations were started. ' The equipment of this plant was similar in 
all important respects to that being manufactured for the production 
plant, with the exception of the dif fusers* ' The dif fusers did not 
contain barrier tubee because material for their construction was still 
in the research stage and, therefore, was not available in tine for 
their jaanufacture. Perforated tubes were used instead, so that flow 
conditions could be reproduced, although no separation could be effected. 7 
However, pressures and temperatures simulated design conditions of the 
large plant, and flow conditions were similar to, but slightly lower 
than, those of Section 3 of the large plant (Par. 7-3). / Operation 
of the cascade was continued through December 1944* / Some difficulty 
was encountered with various mechanical features of the plant, particu- 
larly pump seals/ The frequency of such troubles was reduced, as oper- 
ating experience was gained, and smooth operation was achieved during 
the last few months of operation. "' A large number of technical jn en, later 
oonoerned with the operation of the production plant, were trained at 
the test floor cascade." 

o. Results of Cascade Operations* - The cascade per- 
formance was equal to all expectations/ Detailed results of the test 
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of th& mit also provided psrt&laJtog to the problacas of litsiim 
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ism of the KSm^y sjmx liialt©& to rm0 W^mm service / 

3* Sj^Saaat Pttaa^ .ttegt tffffi* * -A meraaa piaasp sitei^^tuarai 
by the Stefee© tfeasnaf^ofewtog Ct^i^iy pyas&xxted a partial solution to Has 
pfoblm* sifyx&i iserftofii ga» th© Improved 8D&0I foieid m^Uf^<rlK9 i 7 
fluorfeo ssrvioo (Vol* 2* R&r# 5-0) # y 

^oaftl^^ Ptsy fpst ^^oo^ * A l&Ojp w set up for 
testing a opooially developed mcutsa pursp mzjtjf&ctw^d by • the Seaoh^ 
Rue& ^Jamjf^acturtog Cocioeay (Vol* 2, "&r« S«8)i/ Eat* obteinod were 
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e« /ericas i&ohine Defense Pxa^i Test Loop* • A oranle-' 
iwipistoating pi£7^> for tase tot* the K-85 purgo a&eoade built by the 
Jtoerican Machine V-efeme Cospany # and vms studied in urcualuia hsmf luorld© 
e&rvioe at tfeo tfest Floor (Vol* 2, ftuv fr-gb)* 1 ' Diffioultioe ^oomtorod, 
particularly witfc leafeago &fcd escoessivt* vibrat&Qa* lad to the 

developioent of a gp&atly «wiif Jed and tsproved design, isfoiofa 
as ibe> baa is for ^temtllgr mnu&otw^ of ^arge pura* t*y ths Valley 
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& tendwoy to eels© the shaft &ad Astray Itself at tSttw of pump 
shutdown* / fetsfcj In the volosity r&ngo of SQCMSOO !&% gp£ luftrio&tkm 
«&a poor* This finding togatlter *&th th© fact that the? elee-sre &&1 
eould not t&feo the full differential from ataos^faeric to prooass pressure* 
disclosed the unatdtability of tbs> slo$v& «mU y EIbo fte&l testa, on the 
othor he&& $ dota^atrated «ug#rior ragj*e4a0« ssd ability to take tbo full 
pressure differential* and omf irta&d tha choice of ths di#<? type seal 
for ^enoml precede ptsap usg* / 

5*6# Cold Trap gostiftg* «* Jteo cae^eriisental cold trap** tn*ilt 
r&spootivoly by the Sehock~'i«8Ja#r CfcHzpftay^ and Joseph Kopporsa&n «od Sons* 
wra tested for oapaoity, heat tamnsf er, and earry^over* ' Iho uaita w&re 
rfcudiod under ft iside ranre of conditions in order to collect data which 
would apply in the special tmporature ran^e required, and which would 
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SECTION 6 - PLANT SITE 



6*1. Site Select Ion. - Immediately following the denial on to 
build a gaseous diffusion production plant, consideration wac given to 
the selection of a suitable eite, - Prior to the selection of the actual 
eit«, and before accurate data vera available regarding apace require- 
Aente for the proceed equipment, the Kellex Corporation, in eollebo- 
ration with the Carbide and Carbon Gheaicala Corporation , (App. F23), 
which had been selected ae the operating contractor, began to formulate 
Ideas concerning the plant arrangement.* 

a. Location within Clinton Engineer Works* - Primary 
consideration was given to the selection of a eite within the Clinton 
Engineer Work* solitary reservation (CE.W.), since thle area had already 
been acquired (Book 1, Vol. 10} for other Manhattan Metrlct activities. / 
the first internal eite inspection for the purpoee of locating the 
gaaeoua diffusion plant waa a&de on Id Jamary 1943 by representative* 
of the District Engineer, KeUex, and Carbide (App. f2?). / A aerf.ee of 
farther inspections was «ade by Kellex peraonnel during succeeding months. 
In addition, eurveya conducted by KeUex disclosed two other auitable 
locatione: A site on the Big Bend of the Coluabia River in the etate of 
Waehington with power available from the (brand Coulee Dam, and a eite 
in the Sacranento Siver Valley In California adjacent to the Shaeta 
River Project, Some alight advantage would have obtained an account of 
the lower natural humidity of these areae, but because of the availability 
and suitability of the C.E.W. area, and the appreciable tiae delay which 
would have been involved, if it had been decided to aoquirenadditional 
land, the District decided that the K-25 plant would be located within 



the Clinton Engineer Vforka. The definite deoieion to locate the K-25 
plant within the C.E.ff. reservation was «ade by General Groves in April 
1943 (App. £23). The assembling of jnAteorological data and information 
regarding soil conditions, sources of Hater supply, and other facilities 
ms then begun i r 

*>« Kethod of Selecting Specific Site. - The factors affecting 
selection of a suitable site for the gaseous diffusion plant within C.E.W. 
boundaries are briefly stated be lost / 

(1) Topography* - A fairly level site was desired, of 
sufficient else to accommodate the plant, with good drainage, and with 
good foundations. 

1 

(2) Safety Instances* - It Ms deeaed advisable, and 
recommended by Kellax, that a eafety distance be provided of three 
miles with natural ridge protection, or four stiles without ridge pro- 
tection, from other plants and parnanently settled centers of population/ 
This recoaaendation was based upon security considerations and upon the 
possibility of boating attacks* 7 Further reasons for selecting an isolated 
site tere the radioactive nature of the process material, and the obvious 
hasards associated with the handling of the working substance of atomic 
boabs. / 

(3) Dispersion » ~ Bunching or straight- "Lining of 
plants within the Clinton Engineer Works was to be avoided if possible, 
as a safeguard against possible enemy bombing action. - 

(4) Other Considerations. - Rail service, water, and 
power facilities were required. ' 

r 

c. Original Choice of Process Area Site, - Nineteen sites 



within the Clinton Engineer Works area were initially considered,' The 
application of factors 1, 2, and 3* above, to these narrowed the number 
of suitable sites down to flve.^ These were studied in detail, and a 
site in the valley due south of HeKinney Ridge, near Wheat School was 
tentatively selected in February 1943 (App. FU).' At th« time of this 
decision, production plant design was at a stage which indicated that 
all required power could be obtained from the Tennessee Valley Authority* 

d. Power Plant Site. ~ At discussed in Section 12, subse- 
quent estimates of power requirements led to the decision to construct 
a steam-electric power generating unit to serve the production plant* y 
The site for the power plant was seleoted by Kcllex with the approval of 
General Groves, on 3 Kay 1943 (App* F29)/lt was situated roughly one 
mile southwest of the process area, and immediately adjacent to the 
Clinch River, on the western extremity of a bend Just above its inter- 
section with Poplar Creek/ This site was chosen because it provided 

a means of obtaining cool condenser water from the Clinch River, and of 
discharging it into Poplar Creek, where it would not affect the temper- 
ature of the water at the intakes It also had suitable terrain features 
for rail facilities and coal storage. ^ 

e. Final Choice of Process Area Site. * After the site 

fqr the K~25 plant near Wheat School had been selected, It was determined 
that an estimated saving of over one and one-half million dollars could 
be made if the main plant were moved from the Wheat School site to a 

location dae west tof tfcK&taey Ridge and near Poplar Creek. y Furthermore, 
as more definite knowledge became available of the space requirements 
for process equipment housings and structures, detailed studies disclosed 
that a somewhat larger site than that originally chosen would be de- 
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) sirable.^ The newly proposed location was also more accessible to rail- 

road ei dings, and closer to the power plant site. Consequently, on 24 
June 1943t the new site wae formally approved, after the concurrence 
of the Kellex Corporation and the Carbide and Carbon Chemieale Corpo- 
ration had been obtained./ A description of the terrain and a discussion 
of site preparation activities are presented in Volume 4» / Various ra&pe 
and plot plane of the K-25 area are shown in Appendix A of Volume 1, and 

B of Volume 4. ' Photographs are ehoita In Appendix £ of Volume .% , E of 

- \ , : . .'' - -t . =■ u 

Volume 4* and D of Volume 5. 

6-2, Sectional Site Desiffnatlana. - For reference and accounting 

purposes, the K-25 plant site has been broken 6om into a cumber of 

motional parte> each containing a group of buildings which serve re- 

lated functions, or which are aoceseory to one another, y The numerical 

section designation provides a key for numbering individual buildings; 

the fly»t digi t of a building number ie identical with the fferet digit 

of the section nuaber*^ Thue, building K-704 is located in Section 700 f 

Section designation* are shown in Table 1 . / This system of identification 

le used throughout the remainder of Book II . / 
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'SECTION 7 - J'kOCESS DrSIGK 



7-1* Introduction* - It is theoretically impossible to produce 
a product of 100 per cent isotonic concentration of U-235* by means of 
the gaseou3 diffusion method. / In order tc.acconii.ilJ.sh the cojaolete 
separation, an Infinite number of stages would be required, or the 
production rate would have to be lowered to an infinitesimal value.- 
There will always be present at least a trace of U-238 in the product 
of any actual gaseous diffusion plant. ' However, this trace can be 
lowered, by suitable plant design and operation to as low a value 
(above ecro) as may bo desired or required for any particular purpose.' 

a. Original Design. - Early in the investigation of the 
ultimate uses of the and product of the plant, it appeared that a 
uranium compound in which U-235 accounted for 90 per cent of the total 
uranius content would be satisfactory. / The gas diffusion production 
plant, as conceived on 15'Barch 1943* and described in The Kellex 
Corporation^ "tfLrat Progress tteport" (App* K2), wa« accordingly designed 
to produce 1 kilogram pet day of material at 90 per cent concentration 
of _Uranlum-235 (App. F15) - "/ 
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b. Weed for Further Investigation. - The above quantities 
were based upon preliminary design data.^ Although the general overall 
design of the plant was in the blueprint stage, there remained to be 
performed a considerable amount of investigation and experimental work 
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before the plana could be translated into a working plant, * As related 
in Volumes land 2, especially difficult problems arpeared in connection 
with the corrosion of metals and other plant materials by the uranium 
hexafluoride process gas, / Barrier development required the exploration 
of a number of materials and manufacturing methods. Process design 
necessitated intensive research and development, especially for those 
units required for the upper stages of the plant handling material 
highly concentrated in Uraniuo-235* ^ Plant design was further compli- 
cated by the precautions necessary for the protection of personnel 
against the process gas itself, which is an extremely toxic chemical, 
and also, emits certain types of injurious radiations. * In addition, 
protection against possible chain-reaction hazard, the extent of which 
was uncertain, bad to be provided for by appropriate equipment design.- 

7-2. Major Policy Decisions. - Delays encountered in the 
research and development work mentioned above materially affected the 
decisions that had to be made relative to the sice of the plant, and 
the order in which various stages of the plant were to be designed, 
developed, and constructed. 7 The progress of design calculations 
involving cascade characteristics and number of stages necessary is 
discussed in the Kellex Completion Report, Section III, (l) B. Major 
decisions of District policy are summarized below in chronological 
order. 

a. Decision of 18 August 1943* - By August 1943* a 
good oany of the various detailed equipment problems were partially or 
wholly solved. At this time General Groves asked the Kellex Corpo- 
ration to report on the probable cost and completion dates for 5# 15* 



36.6, and 9^ per cent production plants (App* F16). Based upon those 
data. , the construction of a 36 .6 per cent production plant was autho ra- 
ized by the District Engineer on 16 August 19/,3 (App. n.3)/ Design,, 
engineering, and construction activity was now limited to equipment 
required for the 36,6 per cent plant. * Development work however, was 
continued on a small scale lor the higher sections of the plant, in 
case construction of additional stages should later be authorised in 
order to produce a higher concentration product, / The significance of 
the 36.6 per cant pointy is that at this point design calculations 
showed that radical change* would be necessary in various important 
features of process designs At lower concentrations, tubular converter 
designs are moat effective; in higher sections* the flat plate type is 
preferable* ^ Similarly, In passing from plant sections handling material 
of concentration lower than 36.6 per cent, to higher sections, the mut 
practical stage pump design changes from a centrifugal type with rotating 
seals, to the gas bearing type (Vol. 2, Far. 5-3) • By concentrating on 
the lower sections of the plant (up to the 36.6 per cent point) it would 
be possible to avoid all of the process and equipment designs peculiar 
to the upper sections, the lower plant program could be carried on at 
an accelerated pace, and the first production of partially enriched til'/ 
could be realized at a auch earlier date* Furthermore, successful 
design, construction, and operation of the lower sections might very 
well provide a logical basis at a later date for turning attention to 
the new problems involved in the extension of the plant to higher 
concentrations. 7 

b. Decision of 16 January 1945» - On 16 January 19 45, 



nhen tjie f irot cells of th© plant wr© about to caw® into oper&tlou 
(Vol# 5)* Iho Kellos: Corporation ms authorised to px*ooa$& with th$ 
o&glnoering prooxiroMzit of critical pfttorlals- and fcqidpisKsnt 
nocosaary to oxtond the plant for production of c&torinl at 85 plug 
or Ddsmfi 6 per oont eouoentmtion (App # F20)« y *2hls esr&msion wis to 
bo dosigaod fee Section B 0 a ventisloia of origimlly pS&aaed Sections 
5 wsd 6 of tho ©0 per ooni plant, In that only 0510 type of otfulpmnt 
me to bo uood In liou of ike two typw originally f^tos^l&tod* ' 

S&toet a^ilobla data* and tho looett sffyetivo fcxad accurate ^thatf* of 

dosiga calculation, Soctian 6 ma changed on 8 l&roh 1945 by tncroaolng 

the maa&or of ftatgos from 1096 to 1440 (App* F81)* / 

d* Decision of 16 l&roh 1945, «* Ota 16 IS&rdh 1945, after 

interns! to study of tim parformnoa oapabllities of both the elwfero** 
aa&gpotic plant and tfra abridged g&sooua diffusion plant, th$ plarus fox 11 

the construction of Soction 5 of the @eus diffusion plant to produce 00 
p$r cent mtarial wre ab&H&omd (App# F22}» / 

O* A&&tiq& Of B-S7 Facility » Oa $& IfetfcSi 1945, tho 
District Hs^taoor ftutJ>orSje@a an fcMition to the plant consisting of 
540 stages &s a sldo food, ifeioh &*mtly in©s*©a#o& it© output of $6*6 
per oejtt mteriaX« This addition was ta^wn. as tho plant (App* F24)» 

r 

Plaat Oapaoify. 

a# Pe&iffii tfo^cltyt * Sbftt portion of tfao garoouff dif- 
fusion plant oH-gimlly oonstruot^d (i«o»* the K*£5 plant proper* 
excluding K±Z7) mc doei^iod to process 960 fcilogi^e per day of mtural 
uraniura fcexef Xuorlde, oiid to oorbract ftrora it 4 # 1 kilogram of hem* 
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' fluoride having to ie atopic concontmtion of 36»0 par coat fS^ivK**23&* 

Such & prodnqt contains 3U0 kilogram of Braniuci*235 ratal or 83 por Mat 
jo? the U-*335 initially present In the food. -Tinder euoh conditions* tho 
ttmiduo or msto contains appro^iis&tely 0.5 por <tont of teio 235 
i£>otopd f / 

b» Fl^ibtUty of Operatioggu » the?* is oonflldwiblo 
flaxiMHty <^9mtie>& iaJmmnfc in tfcs dcraigji of the diffusion plant. 
She (ttpaeity of the plant will wit3i lao topic ooio^itlona of 
ffes product Rrtd mate, asad idtSi the quantity- of hsaeaf luorido proaeeeod 
per <5fiy# / H!km relationship b*troa:a l&ea© Itefctaaf® ooqpXaKj for 
pwposafi of iiJtofitmtlon iam mmphm my !x& ' With tfas tort* 

reminiiig umlt*?pd at 930 Hte&mm f?w day* btet isith the teotoplo 
4WO0rit«^n of thp profltKrb ra^ue&a to 80 p$j* eeat> topical doeigt 
) ^im^tie&a predion * p^<ihi#t »t* of ©«1 I^togreaas par h$m» 

til* oh&rgs to to to H30 feliogi?^t9 per ^ey* the design product rat© bos 
Increased to S*® kHof^mnn of homfluoride or 1*5 MlogSKms of Uranixsa* 
SSS ratal per 

#*4» Plant CfescHfcS© (SeotAon 800)» - 

ft* Ideal ttefligifl. - 5ha taost efficient plant to aoao&^litih 
the design separation, i*e. f <ft© plant r^quirln^ tho least powr* aad the 
least barrier si^rf&oo, &n& having the* loaoat inroatory of ho»caflw)ri4& f 

is ofl# in ttfiich tfoere is no mixing of e^sspeom of umgml wjio€»ata?atiotar* " 
In sueh a o&saafla* th© light fraction Aran em ©tags sm£ tho heavy 
fraction ft*om Hie Bocond ctage show (Pis* 1* ffeoiag p. 4*6) have 



Identical ooaoentraticais » y to eatiufy this Gon&itlon in a plant of 
uniform b&rrisr quality roquiraa a variation in flow fsroxa stags to 
at&ga» * In the K~25 cascade, this tsould caaan that tiro upflcw would have 
to docro&se from a mlue many tte#a the production rate at the food 
point, to a mluo at the topmost eta go equal to tho production r&teu' 

(1) Aubl<3i 3teg9 Control J^gfflrt* «» B1&^ x^glxm 
ie tflr&otljr proporkioml to stage Cijuipiasnt siao ssid to stag^ control 
pressure. A linitine plant ?&ioh could Iteration as an Ideal c&ec&de 
can bo ce&twiwd trith aquipaa&t of untfom sieo end mriabl© stage 
control pressure* ' practical dlsadmjitaeeE of &mh a design fcroa 

1. ProsGumf met bo coutrollad over e -edde raagd* Star 
K-S5 operation t&cret wuld be a 200,000 fold prossttf© 

g* 1? cp^r&tsd et 0cKE5wt»tlv»ly Turn pmmvm* %tm equips 
©cat &t tJiD ©i^s of tho cascade is urc^oesBarily l&rga 
and therefore* uweo&s&iokl* ' 
If operated fct ccs^c^tiwly pr^ssurca, coia* 
wsrter ©fficienay le adversely fcfffccrted* - 

Ide&l q&esc&dc would toraalw triable aqplgmtft ei»o rad ewtet Btetfg© 
control procBure* ' The largest alaio etage would be &t tto© feed points 

each euecaeding st&gp« in either diction* would bo eli^xtly 
©seller tai^u Its predecessor* She process puspe would mry in o&paolty 
f**aa owr 12 # 030 cubic feet p©r minut© at tlie feed point, to l#ss than 
8,000 cubic foot por stlnuto ftt the top of the plant* All otitw basic 
etago elenonts would bo sljsed proportionally. Obviously, &uoh an 
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v^&nppmnt vould not bo practicable for a plaxit of thle aiee # ' It 
jrould imrolvo a etupcndcms mnoitecturin/j: job* requiring &ft enormous 
masher of elsee of* equipssmt* e&oh -with ite own ©paro#- 

*• T^f, - A **** ftmfl*»nt»l type of plant is 

a eqraro oaooado in irtiich th© oquipwnt Is all of Identical siae cmd tfae 
tipf lew is tiio s&£*& for all at&gee* ^ A plant of thia typo requires a 
converter tub© area may t±m$ that required far a& ideal how* 
633d the* i&m required for th© plant to cam tp «$uilibi&u& during 
the period after <&e plant baa been 5 tested ,but before production dan 
begin ,ia such greater tfean for an ideal cascade * v The i»Htfieipal «mS-* 
vantage of the agtaare caac&de ie eteplicity of deaiga and e^mtto* ' 

f>* ffiJffiA I^a iffi * ** Ihe deelga la a iss^r^to 
eembinins features of ca<*h of #ie three IHmd*^nt&l tfeslg&tt* ' ©10 eaae&de 
ie divided into nine aeciiena* - Eqnipsaent sito anfl preastere leue-l vury 
ftfte aeotion to eeetion (Mr* 7*©)*^ Sjjr eeetien&itaing *te» estslp^nt* 
it has been possible to appmtcfa cleaeiy the $o»t efficient plant, ueing 
only five ulxm of centrifugal eon^roesors, and four aiaee of &iffueers« ' 
2fee ea&oade la ccaapaped gmpMoally tdtSi ttte Weal casoade and tfee 
iquare caeca&e in SUg^e 8* in ivhieh interatege flow rates* are plotted 
feoriaontally^ and etago serial iwsibere vertically* v Thm t f <?r the actual 
&*2S plant, represented by tfo# block diafjfcyiaj each rectangle otasais for 
a cascade section* with ita length prcportloiKil to the intoret&ge flow? 
r&te in tlic Ceotion^ and its height proport&oml to tlje msaber of stages 
in the seotion* An oTOre.ll procaes flaw dlagr&tt for Hio S*25 cascade 
is shown in Appondix B2# 

d* Htftfoor of Stages » * The rain cascade contains 2892 
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CASCADE OF FOUR STAGES 



installed stages* 7 All are arranged in a single aeries, with 2622 above 
tha feed point, and 270 below/ The K-27 plant contains an additional 
540 diffusion stages of which the top 12 to 30 may be used for purging 
purposes. y The remaining paragraphs of this section deal with the main 
cascade and Its .auxiliaries] description of the K-27 plant is presented 

E 

in Section 14* 7 

■ 

- 

a. Typical FouivStage Cascade* * Figure 3 presents an 
Isometric drawing showing the basic elements of four stage* of a dif- 
fusion cascaded Fixing attention on any one stage, the diffused gas 
leaving the shell of the diffuser, is picked up and compressed by one 
©f the two centrifugal compressors, the n A n pump. This stream Joins 
the undiffused fraction from the second higher stage, and the mixture 
is compressed further by the pump of the stage immediately above, 

i - 

1 - 1 

where the gas is subjected to an additional separation, the residual 

1 ■ . 

stream from the stage under, consideration is throttled by flowing 

■v. 

through the control valve. The expanded gas joins the diffused fraction 

from the second stage below at the suction of the *B*. pump of the stage 

■■ • • 

immediately below. At this stage the separation is again repeated. The 
diffused fraction from the stage below, and the residual fraction from 
the stage above, Join at the suction of the "9* pump of the stage in 
question to form the charge -for this stage. * The fl<jw pattern for all 
normal stages Is the same, r 

7*5* Stage Design. - The term "stage." is applied to the funda- 
mental operating unit within the plant (Fig. 4, facing p. 7*9)- 

a, Basic Elements « 

(l) Dirfuoer, - The diffuoer (also known as "gas 




filter* ) i« the haart of the stag© # and wriM tha diffusion barrier*. ' 
Bartrtar rasaarsh and i^wlopnont 4« diaeuftsad In Wlna* 8* Motion 4» ' 

( 2 ) JSSSfi^L^ ®* ooolar aonalat* of a aariaa af 
ooila toad© «f •nail ooppar tubes hou*ad in a mml rotal oa*fcteg at tba 
©ntr&na* anA of tfca dlffuear* / A doolant ©imalated thwu^h tbaea iubaa 

i 

safcLntalns tfea daslrad operating t«2ff*ratur»e* ' lhuat # the aooler fold 
dlf fuser ar* ffetxrlaatod integrally to tbm tfca "oonrwtw^ • / ft te» i tftar 
daelga If diiwraeaad in fHm&&$x 9«4« *n$ ihoan by Figuro |4# **w*$sg 
y« 8.9 # -'ih» Atmtogwwttt «nd ynmmwa* «f tfo* §p»#ia& «ee3*at* 
ptrf Jiiorodto^l«yoX<jh«jtane, %9gg# Is treated in Book VII* 

.nfmwd to m *ilowwrti* «r *<«HaprttB00ar* n ) **» provldod fa* Mcfc prawn 
■top*' It lfl tbooretioiJJy possible to fesi@a ft diffusion cftMads u«iag 
*n3y «» prop par ffegft* Suoib an arrangawn* would »<w«l1»to liirattllng 
th# atraaa, frovt tb& awrts higiar ataga, down to *ba praesur* *qu*l 
to *t*t of tha *A* atracua froa tb» mxi lovwr ata$* before ^landing tbaa* 
%w$ atraaaa* At the auatlon line *f aaoh atag* pM$* Baduaias tfca 
p>£*3§urt ©f a gta in titis aannar baf or* ra-fnsapiag tt toft higfrar 
p*ea*ura wulfi b* laaff iolant* A »aao»d oblation to the aingla-pus^ 
gystara !• the twy larga e«tpr«»«ltm ratio (app*itsdto*teSy 6) *hiab 
*$u$d b» wjuir©d« Ihla mtio 1b not easily b&ndlad fey aaatrifusal 
inwpa* $ha two^teap lurwngiwn* le tharafarai ©aaplajwd, in *4i£oh fba 
atage pwp iteada to tha rbaga oonwter a atraaa oonfllitlng of ft 
aixtura of dlfftaaata from tha noxt JUw&r *t&g» and partially depleted 
nat^rial from th# tmtt hl^j»r ata^», aaS ^bo ttaga V ptuqp reitowa 
dlffuaata from th* oomrertor, faodlng it to tib» "B* ptaap »u«ti^n llw 
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of the next higher stage . / Process pump research, development, and 
design is covered in Volume 2, Section 5* and Volume 3, Paragraph 6-6 * 

(4) Control Valve . - The control valve (Par. 8-12) 
is of the butterfly type, especially modified to suit the needs of the 
K~25 plant* " It accomplishes the regulation of process stage pressures; 

b. Staff e Instrumentation, 

(1) Converter Temperature. ~ For measurement of 
converter temperature, a thermo-eleaent la set in a veil in the *B* 
stream line leaving the dlffuser. 

(2) Inter-Stajge Flo*. - The flow rats of partially 
depleted process fluid leaving a converter is indicated by the position 
of the stage control valve- In ooat of the stages of the plant, a 
venturi siethod of measuring the flow rate is also available, based upon 
the measurement of impact pressure at the * A" poop discharge, and the 
difference In pressure between this point and the "A" pump suction* 

(3) Stage Pressure. - Pressure is measured and eon* 
trolled at a point in "8" atream line carrying partially depleted 

*« - IF " 

+ 

material from the stage toward the suction of the ?S* pump of the wtage 
below. The selection of this point for the control valve ±e based upon 
the fact that pressure loss In this line la unavoidable t and no process 
inefficiency la caused by the introduction of a flow resistance at this 
point. located anywhere else in the stage piping system, It would 
reduce the pressure ratio across the barrier for the same pump capacity 
and brake horsepower, and thus reduce the enrichment per stage for 
equipment of a given siee. For possible future use in pressure measure- 
ment, blanked off taps have also been provided at the "A" pump suction, . 
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( H&a\/y fines incftcote normal gas flow. ) 
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ftftd at tho ftomttrt&f feod point* fh» pra&suro control ©qutpswmt 

4* 4Mofrlbed in greater detail In PamETftpli 

Vpm&U uait 4n o&sct*3e <F%g» 6)# It iff Sj^tttft* to hy~*s&na w 

. ■ i 

ooll* .Mil 1* with piping m$*«N** iix^ jbwimicmte^n a© 

that it wuy be aormliy operated &n intsgmX part of thfc oaaoe^ej *o 
thfct it afcy tjf ftltorn&tely operated, ftbmrwal ootiditlon* f |t|i # 

. #S$*$&tfr ttnitj or m ti#fe It fc# ifeKt 4«£8l ffcr wls^^ 
piar-po©*® witfcwt shotting d0tm tfeo w*$b of the *&»oa<ao* 

** fflanber of Eta^ea . ffiM*. # All proro« oellB In 
5*25 aufi K*S7 etmtaln its rtegM* Tftusrc are ategw, or 4S£ wll* # 
In tha fftim 0*00*4** the 4<mi*ion $p aspls^ *1* rtegsc -$Mr wit 

WMjfr $t&0& Kith itv Qftttx p&jpi&g woS wlvteg »npw^t» . i&iit*^i9& ire* 
lyf-jatestag imwM $m gi^ttwt flexibility *tf #ff^1&#& 
stream *fflci*noyj on the o1fr*r hm&$ tfe* vm of * siwit raany tft&gwj 
per wll umild rotult in * mrfcly gisplifisd mi#eg wad pigdb&g *yrt*»* 
Tfcat **ul£ 'wttm^Wtit- iflaflWwB * 3*rg» szo^r sf it&@*§- *^.#iflf 

•ehsdiilos to tbo pp&diollon of e f^iwi f£f|«£w»sf of 85 p& O0at 
ifttffia fiae «tag»« m#e tok»u m ^ ("Stroeja t» tii* mtlo 

«T the tuo&er #f «tag«rs $p*w.tlng to the totftl nm^ir of «t&gNi l3i tii» 
pleat*) fh« ooll in » Mif^ntalnod epweiting wit tdtti its o«i 
oontrol boards ooollixg ^toi^ ptffqp sealing oyatexo* wad otbo^ 



W Poll . Ig^rge Raaygfo Uaag* * 3Da «4&itiott to tha 

i 

piping provided foy lay^gMiing «l jw^TSUatioa tiaa fam m&* tfc* 
ap0i*atlcm of & ##£2 em ^Jjavera* *$#y#l*% Coll ftftwsa 3Wjj*©Xo j&ssm 

to *BF ptt^ **f the bottom fttfegfe, iaA tha "IB! 11 grtiMfitt tlm ttm tb» 
b&tto*s it&gei to tfee *g" «f the top Suah m Aswagamttt 

pmsit* ^mtion of the w&i «« * resimilating; ta&t* or as ludi^ 

Bto*etago dft#<5fcde, in #ti*h #tiri«Iii?is»t tafty tia aan*lo4 *m# 
but tid p*«&3ftt 1& raoow^* ©*» fom^pU 9f «hs vm *f atash ft f#t3Mt **£ 

to re&oh after Btartlns opwction of tfe* *aft 

ttt** |»utttiig th© mHI Mft fttWN*Sft# 

'** ' CoU P 1 ^^ ftwyq** Man * Jtf 49M» "A" ftsd ftaMi 

alBsatanTgoualy (pig, 0} # or if fwitfcasa* In the fllschwrge 
Mat «f the *cjp*etuf# "A* ptaap •hould taoretuw «pp<9#sl% (*« t**n m 

feMte to th* *8F axtertloaL of tite *&ia& otaae, in m&w Qh*> 

4» (hill Ingtru^cntBitloiu 

(4) fttwyye B»qyc!t» Piety fclaogi^mnt * It ftolt 
that f saMm of io0a»tqring f lew rate wuM be deaimble for & e©U 



operating at a eeparate entity Invert* reoyola)* A flow tadieator 
«ao therefore provided In the eell "JT etreaa fnwea reeyele Itani 
She origin*! purpose of 1&ie %Mm *aa far uee to oaehparinn of tho 

* ■ _ ■ + 'I*,. 

domflow in an Isolated raoyolo operation wife tb* upflow aa Indiaatod 
by tfoa ataga "A" puap Itafcuri flow indicator*. Itoif aarvos to pamlt 
sd^afeuottt of ««U inventory bafaro placing tott in ifao tad* OMitd*, 
t&ieh «m considered deeirable In order to reduce eaeoftde eurgee at the 
tine of Mil addition* .'.Jb preeent operation*, the cell la ordinarily 
flHod* hcewr, with tutorial drawn direct ly fro* tta prooeaa atret*. 
Exact inwat^y adjuetaant la ftot l^xartmt* 

. ' , , ' - . <•..-. . , *,•"*• ■ . i y\ ; ■ 

(t) ' Ptroot goayala flow Control* » It «*o originally 
intended that tha oontrol of tha cell dirnat aweyola flow at tba aixtb 
ataga would ba aada by regulation of tba atat&o and layaot pr a a w a of gaa 
flawing through tha ninth ctaga "A* poop* tho diraot rooyola aontral baing 
. daaignnd to Maintain a pTO"*datojialnnd i*Tt* 1 **it > flow through tain punp» A - 

fall balaw tha ainlaua, tins oponing to tfaa ]nnu> discharge a now, law 
resistance flow path* Circuit balanoo stodlee later shewed tbat tfaa preesttre 
mA tlcm eharaetarle^loe at thia point vera aueh that the dlffe mitl al flair 
a l a a t ttt mxlA not omtrol the ralve properly* fha difficulty aaa »oat 
ataply aolved by piloting &m direet reoyele oontrol valra off the m A* 
pmp diaoharge atatle pre etui** 

(•) firooeee strwe Analyaeeo - ProTiaien la aada for 
^th\dr«rtog eanplei for analyaia frcn the *A* itre«» loavSng the top 
atago* She hMd aorote tbe 9 A n pynp la uaed to aotuate flea throuagih a 



## Klfl<^12&HpottB Cell Com&etlottt^ 

(I) C*H d^PW <J«TKswttc«cu * A «ab^gins wad 

ii ■ ii m >wm iiti , illlfe in »i»«i»»«»p»*w»HW*i» 

IHMNMltit oonaeetion for ih« tetroduotion and wfiacnail of o-s>aWluer©» 

^f^* ** fttr «Mfc «#U At the «uotion «f the ^ 

pwsp ef tb» ftm «ta@o (Far. lO-6b). It «u orlgimlly planned to 
***t all prooosa •quipusflirti tgr operation with CyFjg Ufojf* pltftiog it 
on *tro«&4 St£b6«quaQt efert»up ©p^mtiOBS «h<w»d that it la \«3B3«©c»»«wy 
te #ua y ifciJaiawy oMh&nicMil c^jg tort* «a «11 •qidpuwait* Bmwi 

eam»«tlBiM t»w pn»w» useful fw? «tufr pwpo»«» •* .to* «w>- 

i 

4H^lAto^k ^LW Jb Jhfc^i mL^P 'tt^JhtoA^L^tf&^flfe^Lv^fe ^iWWkJlhtato ttfto^ikJto 4^i^bmKWdtotoiiUff JtJL it J VUii^MflNktttoMB 

purposes, it *peoi*a flt»riBft waamotlon is %£ iwttw 

for *m<*u*ttatt &f ^aditioaisg $*gi l^asi oell to Hie 
jwimmnt iye t*m piping (F*r# SsfiMJi)* 

(I) Coll Protwtf q^g Hew-gory Coonftotloag^ <► Fw u« 
in #«swr^on tfco proa*** p# f«wwy *yat#m #8f# 
llMte)* * oeil ©bargi&g hi*!*? *iHl * mil mmm&m h*»£ar 

wmwrt»a to tto *1P pwap mtfktoa *f ftlirtfa *t&g& ef «M*t ©oil, *&A 
* tomato, frc&t tb» t^uMAtfn 3*6a£#y m wmtotod to the *if ptssp *iuirt&<m 
of th* fif&i *f £*ll# 

T*#* Building Desl^ Ste imlldJUxe ie imtt largdi* ; 
©parting unit *tem ^ 9to tarn ^iSdittg^ doos aot : fcoply * 
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D/agram of Piping <T l/a/r&s in 
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(Heavy //'nes t'nd/cate n arm a / gas f/ow) 



eotttlguoua,! &a2 f&ra a hn@» tefcegwteia structure* stmtwtl toeiga 
$£ prowae building i« 4*#Q*ibed to Seotlon $# 

^^^^* ' ^^^^^^^^W^^*^^ ^.."^^^u _Br^^ '^^■^ ^^^^?^^^WHfi»>^ P^^^^^F ^^^^WV^ *^^p ^^^* 

appraa&aataljr tmlfom building site, tad deftr*Mftng itftg* »&«* from the 
ItoftiS poistt to Ito ealfl *f the m&m&*+ 'the nwbr of wU» per todMiag 
|i » quantity ubieh wise bstjwen tfo* lla&ta <*f tfcp#* tedd Jtairi**fi 

butlSittg with nfi^teta^ of galfltorcre K«tlti?Siig ixitft^immat&^l(^ 

... ... . . . _ >, 

*a4 m Mil iKJH&er **£ ©#Xle por building viftb ^jh# tawxtagv «f r#l*tiv»}y 
mall mwrnt of e»floetd» imwototT ifeia * feuiidiag i* ty?#pw»9&* Flga*» 
# show* a diagram «f * typical prwweo tjulldij^,. 

' SulMin^ »jy^ag ^ to» Jut Urn 

iMivi&ml tell** piping *u£& m$#t&g f&eiliti** tew totn pwm&&*& to* 
*t*d«? to pomit fey*^&i&g of an tofclro building ©ad 0fKW*itiD& of 
bu£ldi&£ tewi*fio regy&lv* 

a»4 *w Mm* (S^l *3ttd 3SWS) for d^mfl^w to tto nwrt l#owr tDaiHi^* 
1m&& proi?ldifl ii »ooi4 of i 

S* A^l <o* *4 f iflrtr t# building* 

8* Mi <ir 9** fiwr from building. 



4» B*l w 8*2 f 3to*r to building* 
6* Buildlt*^ tewtw WKQ^le lino flow* 
fhaae flows ftra nil jasaaured by teip&ct and differential preacwe 
<i*v*ldjwi la Vtoturi*piiot flow e W*mi& * 

So dtlon tNWl^a^ «» It tea b*au poltit*<l out thfct Meftl 
eonBidamttoas for & slight «foaag» ta d^jwwit f$m fttftg* to 
frt&go ^iro^^tottt the twatli^ «a«QGd««^ ?^ ooaaidfcraticms l*d to 
th* fita?>etoy«ll*atlon *f i^uipmttti fct fow aiffwont 0 ti»tt# splitting <tfr* 
lata niao i^crblona^ tssln^ ^IpEteat «f twiftmn «ti# thmi#ou% 

v ..." 

A ^etlon* If thewfew % to© viaualUftd fu* * uniform portion 
Iff fl&te&do, m ** It few* «f l&mtioftl jjww baildilags* Aal^t firm 
«** -ffefttw ©ascad*, * itfctioa igt m& target luftlvldtmlly 
prtww^fl ntiit# ^Sh* ttw «f <&0 twm •wotlorf' within the mmh%g ttii* 
piimgrftph 1* mt to be eoafueod with iaw> of tb« #0*4 tfr mtmy 
ft diffwaafc tmnin^fts eapJaiaad In J^i^gpftph IMS*^ 

4Mt£*ftd* oonalate of thrw *#*rftti<m* below tb* * #oint ft»& 
§4* mt&sj&m ftbot* potet* of tMiX&£tt$* Sn M4h 

•«0tlon frm oa* to tw3lw,*md lo «h#wn by App*aA&* SI* 7 She 

wrolutiem «f tid* &>si£n 1« trwd lc s^otltm III* (1) B of tho Kftllmc 
Completion Eoport* " 

t>* i |8fa^,rfaig,;^^ for Prooega ttttta* AH process 
buildings tn tho min o*«cnd$ ft» noelsaect e msaber aocilatiag of two 
puts «#p»mtod by ft hyphen* lh» first part le ft thre* digit niaaber 
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boglmlng with a ^S" (Far* 6«2)# She? apeoifio number for each eaaoado 
section is sho*m in Appendix fil* the eeoond pari lo obtained eiaply by 
numbering the buildings oonseoutiwly wii&in e&oh emotion. $hu&* for 
exanpla, IW502 would be tho prefix for a^y building in ©action 2a* And 
B*5G8*4 would refer to the feurtii building in this *©©ticn» A deoiia&l 
terminology ia eeg&tlmee need to indioate coll** ffane &*302-4#5 
refer to the fif& oell in Htm fourtfa building of the SOS eeotien 
(eeeilen 2a)# In nun&ering the eeetiom* t2te om adjaeent to, and ftbove* 
the feed point ie Section 1* The hitter enritifcing aeetlona are numbered 
eonaeeutlTOly ae follow i £&* tb # 5a, 8 b* 4# the V end *iP deflig- 
nation* indicate a different lit opemtiag ooodition*/ mtber than of 
equipment ilea* «hieh ie the dietinotion between eeotlona of different 
inoriberju Starting at the ftsod point and prosee&ing d<nromrd # tbo 
stripping motions few nw&erod *&* the four eiao* of equipEtfnt 

wd in the main eaejpade w nas«rioal3y eijael to the eeotien In idiiet* 
tiwy are installed* Stue* for e**m$le# ell* £ equirsasnt i* need in 
eeet&ona *£# It* ead 8b* Significant deeoriptlvQ data for eaeead* 
•oetions are presented in Sable ft* 

e« Intercootioml EfluipBgat* * Eaeh eeotion ha* ito mm 
iouree of wiabla freqtaency potior* Provision vae nede for rapid 
Isolation of portions of the plant eerwd by individual eoiiree* of 
power, while aaintaining et&ble operation in *fce roat of the oaeeade* 
So provision haa boon wed© tpr tympana ing wotiono beeauee of iS» largo 
lines required # and the undesirable oixlng, whloh would be ent&iled* of 
prooeea streams containing: widely differing concentration of tfraniiaa* 
236. 
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are ina tailed on tho four ltoee eonneating ad^aoont section* ♦ This 
f&oliltetea rapid Isolation of aootlonfi at tin© of aa»rg!&f«S(y© 

(2) Flow- Coafyol Equlpiypt+ « Flw la oontroilad fct 
all ^unetiona batman aeoiiona febovo Section 1# Thia pwjsmts the 
possibility of overlo&di&g the bottom atage of tha eectlon detaining 
aoallar wqulpE»nt# 

(5) Itri^matlCTfil 0»lla» * Snrge capacity 1* 
ptwri&od ibgr a a#t of Arum vh%& run at wrlabla proseur*, *a& boosts 
ptaspa whloh inoraaea tfao capacity of the Aran* to absorb ohangsse In 
inventory « thi0 a^uipraent la located in the "international «oll** at 
tto bottoiss of tte aaotiona (Fig. 7). A iaaond of irrtareootional 
oell is located at tibo top of oaoh section, and ooataJUw grama* recycle 
linos, Y&lvss, and oontrols tnttaiad to purge tho nitrogen aecumlatlng 
at the top of the Motion *foan it Is loolfited fip«& titta oasoad* (Pig. 8)» 
Interflootiorsal cella (tihvm aa bSaek rootangloa in Appaadlx Bl), contain 
up eonwrbera# A dotal led description of doeign and operation of 
international oalla la amil&bla in Volme 3KJ3E of tho Kallax Operating 

** &?*f&pn Hooyoto ffiflfflfr * Saetlon reoyclo llaaa mm 
originally pro*S4#d, oonnootins tha top of ea<& aootion witih tte bottoi% 
30 tfaat^ during Motional operation, aitrogan conoontrotioK, trtileh 
wuM otherwise build up at the* top of the amotion* oould be a<juali*ed» 
Till® m£ Son© because it me th^ourfit that proooss purees oould not 
oporato ^atlufaotorily at hi^i nitrogen ocmoentrationa* tho ptaaps wn 
©ubeaqu^ntly found anitabl® for viae at *any nitrogon ootioontration* Iho 



sectional recycle lines have therefore been removed, 
7-9* feed Purification System (Section 100) , 

*• furpofl»« - It was originally considered that faed 
stock for the K-25 plant would have to conform to the maximum impurity 
specifications summarised in the second column of the tabulation shown 
below. The first column summarises the technical grade specifications, 
the highest degree of purity which it was thought reasonable to expect 



of industrial manufacturers of UF^i 



Technical r Purified 

Grade 0F 6 0F 6 



HF 



0.03 *t, par cent 0.003 wt. per cent 



MoF 6 0.01 0.001 

Ron^VoUtile tetter 0,2 0.02 

Fluorocarbons (as CyF^) 0*1 0.03 

A feed purification plant waa therefore constructed at the site In order 
to provide facilities Cor refining the technical material to the 

4 

desired purity. 

b. Operating Status* - Before the start-up of operations 
in Section 100, it became apparent that the feed purification plant 
would not normally be required* Experience in the production of technical 
grade UF^ showed that the manufacturer could meet more rigorous sped- 
flcations than originally assumed* Furthermore, it was found that 
cascade feed material specifications could be somewhat relaxed. Speci- 

m 

flcations for technical-grade OFg were, accordingly, changed to the 
values tabulated below. Material of this degree of purity was then 
acceptable as cascade feed without refining at the site: 



HP 0«GI£ wt« per Mat 

&P 6 0»GGS 
Fltwrooarboas (a* CyF w ) 0*03 
Son-Volatile Ifetfeor (so ipoolfioatlon) 

Iho food purifioation iyitwu hfc*# therefore* Aot boon good* but it lata 

#t»nt tfcot it *houXd bo doaired or moofimry to acoept for proooioing 
* raw food itock of l«***r purity* 

0* &m*i*&* <* fho Ami porifieatioii plant «&* dealgaod 
to p*wA4o tm v*m** por day of purified DPg with * r*oovt>ry of 9**8 
por of&fe* 

^^^^ j^SmSSS^ ^^^^^^ ^ftn^^s^ ^ii^^ysp^i^^^i^^o^f^ jjj^ 

wt * taw«t«p dlftilUtlon ignttta* 

P»»ortPtloiu - «m» only laboratory or pilot plant 
6ata a-vailabls aaa *m» axpwriLa&aa gttm& with * anall fea-ttfh atlU a* 
tha SAH lAboratoriaa, whloh laftlaatad qt*U4*iivoly that the dMlrad 
awitgr •oaiS lit aMalaad by dlatUtetion* On th» b*»i» of atwodart 
ahasdo&l AudnMVlnjc aalovlaMoaaa too distillation towers wawo Aaal imait ■ 
ftad oonoootod In torioa * to oo«o # r»»pootlwly# for tho itrlppiae of 
oolftttl* i»pwltl#« t tod the oopwfction of B? 6 f*oa booty laptirttl*** 
tbo itripping ttmr oonolotft of * $/W lndh tfraol aotol oholl oi#*t 
laahos la diwnrbor* wrf ooatal&o *n oloimtt foot BMoWLg rtog* wotton. 
An IflttiUary hydrofyala tooor m pro*i4o4 to twrtr*U»o m& 6ll*ol*o 
tfeoo© of tflf^ tfcFg* ft&3 BP prooont In off gitooft* by awms of potMh 
oolutln §p**y*# thoroby foraing * Boa*oorroBiw solution for diopooal* 
Iho hydrolysis towor aooopta overhead toper from th© stripping tcrnar* 
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and vent ruoo;; fror: the feod drurcia and other cicco ccory ydsbcjIg, A 
eohenatio flow oJu^rt containin;; ei^nif leant dooipi data for tho food 
purification plant io presented in Figaro 9« Raw is melted in 
©hipping drune (App# F7), and dropped by jruvity to a food tank equipped 
with electrical jacket hoators* Two w.porieero (also electrically 
heated ) # ohargofi by gravity flcar from tha food tu::k # are usod to cupply 
tho stripping tov/er* The overhead stream fror: thiG tenor ic passed 
through a condenser and run to a reflux drum fron vriiich t2«3 non- 
condensable pasoe are vanted to activated carbon ubaorbers, and thence 
to the hydrolysis tovror* Condensed liquid process material for tlx© 
reflux drun is ro turned to tlio top of the stripping to*w # which 
operates essentially at a total reflux ratio. The base cf the tovrer 
Is equipped with an electrically heated roboilor. 3 tripping tewor 
bottom are B^p 'lied by pressure differential to the re-run tov*>r # which 
in similarly equipped with roboilor unci reflux facilities* Non- 
volatile inpurltleo aro rer^>™d Intermittently by drawing off re-run 
towr bettors at the rate of 90 pounds por rsonth. 15-^ re-run tewor 
reflux ratio 5s Sil # and purified TJFg is run to a bank of run-dovm 
druns* Theae drvsm supply the purifiod feod vaporisers* vrhioh in turn 
supply tho process cascade* 7h& cooling syeten for the condensers 
erploys CgPjg* and Is sinilar in principle to tho rain process 000 lins 
sys terns* 

f« Speoial Coz^idorutiona * - In the rati in process systen, 
tho process rateri'il is handled as a fjas at eub-atenospheric pressures j 
in tfe feed purification nysten* design wut; based upon pressures above 
ataosphorSc, upon- relatively hirj 1 te^eraturos, and upon the necessity 



for handling UPg in tho liquid eta to « ihusj corrosion problsrus rroro 
accentuated, anfl ne?/ prcblcins Tver© onoountcred in tho dasi^'i of vloctri- 
cal heating ecniiprsont* The loateine problem was cru? of prevrntins 
eecvf.po of a corroeivo and toxic chor-loalj r&ther than prev^ntlnf: the 
lnloalo&ga of contaminating atnoaphcre or £>oaltj.^t» Ewlution of food 
purification plmit do si.™ ip discuoood in tho Kalleot Conflation Roport, 
Section III f (1) C # and a full description of the f 5 rail d«si/^i la 
presented In Volume VII of tho Ifoliox Operating l.tozualo» 
7-10* S uiyg L.ad V«aate System (Section 600) « 

a « Purpose* - SffeotlTO diffusion plant operation deittuids 
constant and undioturbod operating conditions, parti culftrly process 
pressure, at all tlcnae. A pressure dieturbanoo originating at ecne 
point in the? cascade tends to set up a train of pressure or sur^ca 

which tr&TOl from ete^o to atn;;e up and dovn the cascade, roaultin^ in 
tho rJbciiic of proooss ettrear^ of 'inoqu&l concentrations, and consequent 
decrease in cascade productivity. Tho Burpo and vuste flyuten mo 
doeifpiod to cnx>cth out f luctucxtiona iii prooeaa otanofcn flow rato fcnd 
pressure, and to provide a inearso for roEovin- do-'letod w.fito cater 1a 1 
fror: tho bottom of the o&iicndo at a controlled rote* 

.^P 60 .^* * ^6 provide for escfcrone conditions a 
mocinun our no rote of $2V>0 pounds -^r hour tatia a roc if J,cd, and a naxi*rai: 
variation in our^e inventory of 1G00 pounds, corresponding to £ variation 
in cascade in-rontory of f ivr; per cent* Itecyolo flovr fron tlvct a urge* 
system to the laain caaoade yjkb act at MGO pounds per hour* TScrsnal 
waato pate wmc ostabliohod at SB pounds nor hour xdth a weuciEun dosiftn 
rate of 150 povinds per hour* "ho caao&do betters Gtrooir*, 'SvtiSivo", ic 
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piped ftfm tho Section 600 imato eyatsm to oh&>ri»0'*t?yp« oylindow with 
a capacity of 6000 pounds of DP g e&Otu Stiff idlest cylinder storage? 
oapaolty wad provide for holding the anticipate qisajertitios of to. 8 to 
oxpaoted prior to &-87 plant oparailozu 

o* Dealgn ?rlnclpls«» * A s&sorrolr Is oet up at tit© 
bottom of tho oaaoada* Short proeaure w&ws occur* 1a tho oaaoafia, aa a 
raeult of a dlatairbanw la prowee ooadHdoaia at eorao point* abnormally 
hl.$i or tor flow ooonra trm tho bottom stag* of tho OMOfcde to tho 
wfierrolr nhofti the prosawo nw aw absorbed,* ft* flow of aatwtetl 
fad baote t© tho bottom attga from Si© m&o&mi? la hoJ4 ©onfftact end 
tafiopo&aoa* of tho w*yfcftE Aownfloi? to tfce jteaorwlr » Ifeo off oot lo on* 
of ataMli^atloE^ and absorption of f luotuatlono* 

4* Ppgortptlim , * A aohamtio flow ^Jagyajn io ohma to 
Figure U9« Sbo ourga iyatom consists oasontiAlJy * aywtata of pt$$* 
(App* S$}» a surge grua* a»fl tfra ua^apsuy appurtfimamoa for control 
of flo*> evacuation* purging eSroH&M&oa of oooSantj oto* ^km *a*t* 
oystrea icaludoe a Wg oonfierteor, a liquid QPg aooumulator, tho 
noofaaarsr lino* and *aJM» for ftUtn*; tho rtdppifcag $mm* AU wAp* 
wait i* ooe^ lately oparad* Coimaot5^n to tha main oaaoafe la ao*»lJy 
mda throng littaroootiozial oill R*8iS*0Ul <App* 81)* A oo&f>i*1s» 
tfaaorifttlon nay be found la Volxsas XXI of tho bike Operating Bknualo* 
?~H* Purging ftyffiffi jQggtlon 

a* * 14 io **** function of ifce purging ayattet 

to ro&ow ootttlnuouaV froni tito prooo&e strove w*icue wErtjasdmttag 
gftaas ( tt H^t dilwnta*) iMoh find thatr wvy into ttio prooeete ayata© 
primarily fron tha following aourooat 



1* Aidblent ataosphero euproundlng prooo0H equipment ia 
Ealntalned at & pressure slightly abovo taros&toie 
pressure (Pteur* 10-4), Process pressure io below 
ettiaoepherio* Hie prooeno© of «uny ea&Ii isctexml leak 
tn the taet preoeea ©yetam irtll reeult In ixOaaJ^ge of 
air Into the proeto* etwasa* Elaborate precautions 
takma haw gtialiatfea thia eouroe of t&leak&go, but tbe 
treraeislous slat aad oossplexity of tfoe pla&t pwwat© 
perfect avolfiartoo of a certain mopuc* of penetration* 

8*. Hitafcgpn v&&& ae a nelw ajadS pvaap jgealaxit paeoee Into 
Hi* prooeee f ti*ee% as*S reeldual nitrogen in *tag&* being 
plaoe# m glMMUft &&ttie wHi* the proeeea iaa1»rl*iw 

8# Sb&U auxnmte of resifitel fluorine wmibi la proooss 
equipment aftar ^ittoi*is*g» 

4, Xfydrogen fluoride reeulta from tha refaction of proeesa 

@u with «nor roisturo vhlqh Mjr penetrate tfee prooess 
£yate&* 

.fo^ffifo * 3&*a* wparate eaae&dea are pxwddesd, eagh 
*itfc a oap&olty of 6009 staaflard eubio ftt#t of ttitre@*a per dagfr She 
purge systm me deigned 1m? eepe#ate a purged dilwnt obtaining 1*8* 
fftfttt 0*002 mot per oeat W 6 # Shi* would eerroupoaa to a loaa of not 
wore than 0»OO32 pounds per toy of UF g at the isorwal purge rata of 1740 
standard cubio feet per day* this material uaa not aetually to be 
tt iest% eiqpe tlie exit game wore first to be passed tfarou^ eertaa traps 
to retain the SFg* 

o« Deeig? Ffrimipleo* - The operating principle in the 



purge motion is the mm &s throughout the proooso oasoadot gaseous 
diffusion* four bad to olo*#mts of the purg© stages aro tho o&as t 
in principle as for the proeoss stages* but tks Assign is difforoni 
in tho following refpootst 

W ffiffi^*** * ^wih pw@* diffuaor oontaiii* HOQ 
sguar© foot of barrier im arranged in the shape of flat p&r&llol 
plates* Shin in preferable to tubular construction boo&nso of tbo 
anall barrier area* iWgo «soado oo&tortor dooigft ie dioouseod ia 
F&r&grfcph 8*8* 

(8) Cooler* * Sbs ooolsre are exterior tho 
oonwrtors ratbor thtu krtwgml witlx 13t«% for oorm3al«tiM of mrajfaoturo* 

(5) ffeft* * the ptBrg© puffins are of tfeo rooiprooating 
tptf% aad aro bollom-*oalod# &wwr, ^ ona ptcs?> is us*d por 
fitaga* Purg© ptaap iwsoaroh &$S dosigc is g£#ou$so4 in Paragraph 
awd Voluia© S # Paragraph 6-^* 

A* i^djriLptimw * $ho purgo o&ooado 1* housed to Sootioa 

II oftlla* Eaoh ooll oontains two *tagoa» fho 42 at&goa of 
building form a soparat* oasoado* Soot of the diluent nitrogoa and air 
outers tbo proems system At tins lower port of akin easoads ufeoro 
oquipmat slsos mem large* In order to provide & mmm for removing; 
li$>t guws from the proooss otraua boforo they roaoh tho top section 
of the o&aoado vhoro oqulpmont la omll, oas pwge building can bo usod 
for purging the n&ia proooos strwwa at en tetormdlato point* A oooond 
building is usod for purging tho top of the plant, aad a third is hold 
in st&nd«»by> Prooase @ao majr bo sent from aay one of tho top tfcroo 



fieotioos of the tnain owc&de to any one of the three pur#e eaeeadee* 
AXtermtiw purge gyetesg eoneideited are defteribed In the Kellox 
Collation Report, Seetipn (1) C# A oamplete deeoription of purge 
e&se&de design «nd operation say be found In Votwoe of tha SbIIme 

Operating l&nu&Se* 

a# ,ft»r^^ * Deeign of the proeeis gee reoovwy system 
for eeotion 800* the gain eaao&de* mo ai&ed et providing a «ean* for 
emcuating and flushing process gas flpan equiptaent to be opened ft# 
minteaanoe* aal for recovering this laateriol, *torlng it taiaporitfUyt 
and returning it to the cascade* It w© Aim planned that pytaeei g&e 
reoawry facilities should be able to eerw es alternate purge fe* 
etlltSes In the own* of an emergency In which the Section 812 pemuaent 
purge cascades «&$»t beootae te^rarily umwil&ble* A* described In 
Vfrlwoe 5 # Ij^prowd wt&iods of operation tow been triced out.elinlmting 
the use of the process gas reoowry system exospt in special elrema-* 
stances. 

b* Capacllar* ** Original design calculations were baaed 

cm the specification of a mxtemm W$ partial preeeure of etraoa-* 

pher*s in equipment about to be opened for repair « It me desired to fcafee 

possible the tmoml of W$ from a cell* and its return to process 

equipment* mithin fiw hours* The figure of thirty hours m considered 

a reasonable tiiae for reeovery of 3Fg fron a building in one of the 

larger eeetioae* *nd elaiy hours reoorory time for the entire plant 
eae eef^iAsred satisfactory* Plans ware saade for facilities whieh 

would pertalt recovery of material from two calls of a building siiiul* 
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A " HEAVY LINE SHOWS FLOW WHILE COLO 
TRAP A IS CONDENSING AND COLD 
TRAP B IS BEING HEATED- 

D- COLD TRAP RELIEF SYSTEMS 

IN SECTIONS -3 THRU 2b ONLY; 
BY- PASSES CARBON TRAP 
IN SECTION 2 b ONLY 



6IG 

EVACUATION 
HEADER 



NOTE -A 

9.7SJ0 1.0 PSIA 

€>.7 TO I9.0 MOL% GIG 

H0°T0l4O° 



GIG 
RETURN 
HEADER 



ALL PIPES ABOVE THIS LINE TO BE 
MAINTAINED AT OR ABOVE IIO°F BY 
TRACING OR BY HAVING THEM IN A 
HEATED SPACE. 




FOR -4th VACUUM 
PUMP SEC-1 4t - I 




VACUUM PUMP 
SUCTION PRESSURE 
CONTROLLER 



ALL PIPES BELOW THIS 
LINE TO BE MAINTAINED 
AT IGO*F UNLESS 
OTHERWISE SPECIFIED.— 1 
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tenooualy* Aeouadng that an avaraga of 42 #4 ooll* would ham to ba 
aarrload dally by proo*** ga* reoorary aguipnaat* a rata of lost of 
cna par oant of anriohad light ooqpcnant produoad by the plant par 
day wu oonddarad pamlatlbla in rao ovary oparatlona* 

o* Daalffi Principl e ** - Packed ooluan afeaerption toaer 
«yateaa war* ocnaidarad* but vara dl*oard#& booauaa of tha oonplaxity 
Introlvad both in aquipaont daalgn and in operating praoaduraa# Sba 
"©old trap* arthod, *ho*m fnatead* Involva* tb» avaouation of aquip- 
want by a pw$ whiob dl*ch*rga* to a rfrfrtgarated haat axdhaagar atoarain 
tha 0Fg to cauaad to aolidify* 

*• p»aoriptiQ3a* - A nohwatlo floa diagr** of * typical 
prooaaa ga* rooovary ayatem la Aw in Figura il # and * photograph of 
a oold trap roo» in Appandi* B4» tha vaouun puap ia located ahaad of 
tha trap inatead of after it # although tha latter qyatem would haw 
avoided tha nftoaaalty of dawloplng a apaeiai pu«p oapohl* of handling 
QPg* Tha alternate oyatea would hat* rofulrad a auoh lower trap tewpar- 
atura, and piping and trap apaoaa would haw had to ba inoraaaad to 
atalada* prosaist* drop* Purthomnr*, tha raaultent lowar haat trantfor 
aoaffiolanta would ha** raquirod grantor oooling araa, hlgjhar trap 
w*ighta # and additional rafrlgtratlon oapaolty* All oalla and prooaai 
linaa in tha wain oaaoada which aan ba laolated warn aqulppad with 
avaouation and nitrogan purging o<amaotian*» Saoh building waa pro- 
vided with a raoovary room oontainlng tea oold trap** Sao prooas* 
gaa Taouutt puqp* w*r* furnished in tha oold trap room of a building 
ualng also 8 or 4 oquipnont, and in tha purga building* # thraa pusapa in 
buildings using also 2 equipment, and four in tha building* of Osatima 



1 end Each pu*f> was provided with An ell slot filter to reduce the 
oil carryover at the ptsap dlsehargo* Recovery rooms contain sufficient 
drm storage capacity to bold the entire plant Inventory* Cold trap 4e~ 
slgp Is deeoribed in Paragraph 9*189 the research end development per* 
tainlng to the prooess gas vacuum pops ie treated la Volune ft, Paregwph 
W# Farther dleouealem.the K-2S prooess gee reoovery system 1§ aval table 
tn the Kellex Completion Report, Beotion XIX* (1) C* end in Volwne X? # 
Pert X ff of the Eellex Operating Manuals* 

(X) OOg Refrigeration Ohlts* - Jtefrigeration of the 
oold trapa of the proosss gee reoovery ^jreteM for Section* -3, «£ # *1, 
1, end ft* during the condensing cycle, and cooling of the trape after 
the heating oyole, ie aooeo$>liebed by the dlredt expeneion of earbcn 
dioxide, COg* three central CO^ units (ire provided* All are identical 
end have a refrigeration capacity of 82 tone* Bach unit consists of ft 
high temperature stags using HVeon*12 aa the refrigerant, end a low temper- 
ature stage using 00 2 * Ihe carbon dioxide ie circulated tfarou#& several 
low fceapereture cold traps where It evaporates at -*SS<9* Xt then return* 
to the refrigeration unit where it is cooled by Freon-12, which ie in torn 
cooled by water at 80*** Extensive description of puape, piping* end host 
exchange equlpasHxt ie available in Voluae *V* Pert II* of the K*u ox 
Operating Manuals* 

(2) MgO Befrlgeratton Units, - Refrigeration of the 
sold traps tfer sections 8b, 5a, Sb, 4, end the purge cascades, is 
aocoopllahed by direct expand on of nitrous oxide. IgD* Sen central 
SgO unite are provided* All are essentially similar, but differ In 
capacity snd in details of equipment arrangement* Each unit consists 
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of two stages, tSi© hi$uar teB^ratws Stag* wing as r&trt&m 

and tft* Icrwer ats&ge using NgQ* Pre^ooolsd liquid SgO flaws to th« 
oold traps where It Is *mporat*d at *110°F* The SgO then returns to 
tfas refrigeration unit whore it is 000 ted by Fraon-12 # nhieh Is in turn 
000 lad lay mter at ©B*SV Erfesnsita description of facilities is 
avaiJtabl* in Volmao ZV 0 Part III* of the XfelXax Operating tfenuala* 

T^lS • Piffiwt ffl^ Byatpm^ - Ih# final prodwt of th# E-25 

plant* wanium haxaf luoride snfishsd in i* atopic concentration of 
TProniu!&-235 # is Am off at a point rmr the top of the cascade* 
Ordinarily, ttas opo»tion is carried out in Building E*50S*7* She 
prodwt irithdrawal systara is shown in achcrotio form by Figure IS* tap 
stands at* provided for aocoi^wdatiiis profluct cylinders, «bloh are «a£* 
of alminun* silwr, or # aor* eosrtonly, toonol setaX* tfas container* 
haw f lang&d haade and are bolted securely Jn pl&ca using a Mgi 
quality w#uu&*ti#it oonnactlotu A naohanloal -vaemm pupsap 
against traces of UP 6 by wmm of a diy iw slush trap) is usod to 
snmouate tiw- eontaiwir to wwml micron** SUtrogsn purge Unas are 
mailable (indicated in the diagram by the cod* nam for nitrogen, 0-74) 
Product process material timm throu^i th* cylinder *bioh is Jtanersed 
in liquid nitrogen* ttia product eontainor acts as a trap, solidifying 
0Pg t and allowing tton-ocndeniiAbU diluent to leave by nay of 

cutlet line* IbS inlet and cutlet Unas ape connected to the lias 
recorder sample manifold (Vol* 2, fiar* 6*B)* Differential process 
pro e sure drives the process material into the product system and tfer 
li^it gaaao back to "Mi© iin& recorder manifold* A theraoocuple gpuige 
and indicator are provided as shewn for tonsuring preseurs within the 




product system* Product eontainer e&paaity 1$ ao designod as to prevent 
the poaeibility of aeeusailating dang&roua quantities cf fissionable 
material* 

7*14* F ffiy^aart Frpduot gyatem* 

a* Case Operation* . * In order to obtain earliest and 
fullest **tlli*atlon A ttie &*8B plant* portions of the e&aaade ware plaoed 
Into operation ao toon ae eorapleted* fhe production operations were 
time carried on under fiw eep&rate *eaeee H which ineluded oa*eado 
•actions &a tabulated belowi 

i 

Oaoe II Saetionfl *8 f 8a* 91) 
Gaae III Sootiona -5, 1 # 8* # 8b 

Case 17 Seotioss *8* 1* Sa« 5b 

Gaae V Seoticaie *lt t$ 8*# 8b# 8* t *b* 4 

(i*e*# entire cascade) 
A dieouaaion of «aaa operation is presented in Yafcaae 6* 

yuPOttoP af Ito^orary Purgo and Product Syataaa* * fine 
psrmsent purge oaeoade of Section 812 ma not aoheduled for ooiapletictt 
during the period cf Oaaa X* XI* or III operation* tiw^orarjr purge 
and product eyetes* vmm therefore daaignad and provided at ttie top of 
aaotion 2a (nhioh ta« the top of the operating oaaoade during Oaaa t) B 
ao3 at the top of aeatlon 8b (which was the top of the operating 
oaaoade during Oaeea II and III)* She Section Sa eyatea providee the 
following eervioeet 

1* (fentianoua purging from the top of Section 3a whan the 
buildingaof Caae I are operating aa a unit* 
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-\ TO BOTTOM StO 1A 
»LD&- K-30J-1 



-\ TO TOP SECTION 1 
ILOb. lOl -3 



-txj- 



„\ TO TOP SlCTIOH-l 
feLOfe - K-SIO-* 



rMN PKOOUCT 
HANOL1NG SYSTEM 




430b SCF/O 14 

tOO F l*IO~* MOL FISACXtOM 616 

1 4. ft P*lA (4-7 PVN. 

■- \ J ^ tffc 



TO 
STACK 



tNOICATOA 



CHAN6C 
HO VI St. 



PSlG 



-74 
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2* Product withdrawal at eo&* given rate for Case t operate 
S. Purging trocx tfee top of Section l t or 2a, In the 

ewnt of any sectional operation, Case I* Case II Case 

III, ete# 

4# Return of purged process gas to the proeee* stroma at 
top Of 8a* 

!he 2b eyatea *ae designed to *tm similar purposes during Cam IX 
and XIX operation* 

°* R 6 ^ * ^ 10 ^* * operating principle of the 
permanent purge ©aecade (Section SIS) is gpeeoue diffusion at in tfee 
stages of the process eeseede proper* However* the temporary purge and 
product *$*&m separate Xigtxb non^eondsnSable diluents from the 
prooeae stress V eeadarwt&g the 0F fi present; rejecting the waste gase*, 
and re**&pori*lng and returning the waniun faemfluoride to the #asoad*# 
The following description applies to the section 2a system A dotallod 
discussion la pre*ent©d la Teitt* X7I of the Kellex Operating Manuals* 
The Section ffb system la the easts in principle* differing eeaewhat in 
equipment alio and arrangement* Details asy fc* fomA 1» Vohxm XXII 
of the telle* Operating Hanuale* 

(1) Owft<^i^ f j ffi , tjWfr » of three available 60 
cubic feat par minute vacuum ptsape take their suction trm either of 
tm canon headers (Fig* 15 )• the pmpm discharge throu^t cdet filters 
into separate discharge headers* The teo headers lead to the three 
cold traps* The outlet gas from the sold traps flows through a single 
header to too of three carbon traps connected In series. The third 
is connected only to the produot withdrawal equipment* 

7*51 



(2) Prpofae S<Wn Sygt<att# ■* An electrical hoator 
ays tan for o&oh oold trap is wood to hoat the trap And wporiso the 
dopooitod aolid Skor* aro too Wg rotum hoadora* oithor of which 
way aerw Any ©old trap* Eooh ho&dor ieadi directly to a 500 ctiblo foot 
wttfii aurgo drum l&oatod In tho i&toraootioml Mil in Building K«£02«6 # 
Eithor aurg© dram my bo dieoh*re»d to the prooasa oaooado at *&y of 
four point* * 

(8) . P rodtat fsffihte&ml B^bm^ * ffco oold t*ap 
olaotsrio hoatoro aro mod to liquefy tho Wg whin dxmining it ao produat» 
A drain Moo from tho hottm of o&oh trap connects it to a holding or 
atorago drum looatod bojo^ it <m tho aide of a fit* Another lino, 
«ona»*ting the top «f tto» «t«a«g» ton to tho mp©r inl»t of faob tw^» 
ia opentd to oqualiao tbo trap *ad dmaa prcosuraa wfton draining* Sho 
Otorago drub dt*lao to tho ahipplng dr\m», whiofc my to oonetootod at 
tfcroo poaitlono at tho hottw* of tho pit* fho f hipping drum oomuwrtjions 
fifty too purged t& tho ouotloa of tho ptapa or to tho third wrboa trap# 
A # oubio foot par tti&uto p*»p $a looatod ot* tho outlot of thia carbon 
trap and oorvoa to owouato tho shipping drug wA the ommotim halo* 
tho mmmt operating auction proooure of tho 80 oublo foot par mimrbo 

puspft* 
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8-l» Introduc tion * - This section cres&nts a description of 
the desi$;i of process equipment, instil] ed in the gaseous diffusion 
pient. i iov; charts, in Apr-endices CI, C2, C3* and illustrate the 
flow of /.i^teriulG, e-^uipvuent, and component psrts thereof between the 
principal contractors. Chart Ci shows the relationship between the 
Architect-Ln^ineer or designer, the various suppliers, and the final 
fabricator of equipment for the diffusion process plent. Charts C2, 
Q3, &nd C4 depict, in greater detc.il, the procurement of p^sps, barrier 
tubes, and diif user units* respectively, Contracts of 21a jor iir.portcince 
&re discussed in connection ftith procurement activities* Development 
and procurement cf special che^ic&ls is covered in Book VII. £ com- 
plete listing of c±l other Manhattan District design, engineering, and 
procurement pritfe ontrsete attributable to the £-25 Project ( includ- 
ing K-27; is presented in Appendix A. £s e supplement to the following 
discussions, reference, should dc .^de to tn~s &;.>endix for such infop- 
rrirtion ss contract types, effective dctee, &.et;K/C3 of letting, and 
costs* 

3-2, Role oi The Eel lex Corporation . - Under the terras of their . 
contract vvith the Government, Trie Keller Corporation was required, eaong 
other things, to f urnish procurement, engineering, Supervisory, and 
consultant services, ^ec^use of the nature of the gaseous diffusion 
process, .csnny new -uaterir-ds o i nd lie,:s ol' e:juip;:;ent liP-d be developed 
and, in a nu^aer of c/>ses, aitiiiii ae turl::£ plants i;cd to be designed for 
thslr .u-'inui ^cturc bee; use of the iii^.ent j.tv of Lnc ^n^n^erin^ ana 
Sesi^n problems, the v;oiv: was peri _.i\.^cj, in part, by a l^r^e na^ncr of 



fir&ii under the general supervision of the Kellex Corporation. In 
many cases, the individual proole.-s c^uld be solved only by the joint 
efforts of several contractor©, tost of the equip^xnt was obtained 
under Covenant supply contracts, with Tnc Kellex Corporation acting 
as the Contracting Olficer'e autnorifced representative on technical 
phases of the work, inspection, and tests. Conti*fcct specif ications were 
prepared by The Kellex Corporation or by other firas and institutions 
working under their general supervision. 
8-3. Barrier , 

a # jSelection of Barrier Type « - A description of the work 
on research, development, and evolution of materials end methods for 
barrier manufacture, is presented in Volunie 2, Section 4* the re- 
sult of this research, the A, or Norris-Adler, type of barrier was 
selected for initial small scale production and further study in pilot 
plants. Tnis was later supplanted by the DA barrier* 

b. Preliminary |Lnpjrieerinf; « 

(1) Koudaille-Hershey Corporation * - The Houdaille- 
Kershey Corporation, under contract fc-7AOi*-eng-55j had constructed 
e pilot plant in a portion of their plant at Decatur, Illinois. Their 
contract also called for research end developaient of barrier, end the 
operation of the pilot plant for s^iall 6Coie production. Previous lab- 
story production of this barrier indicated that it viould be eatisf actcry 
for use in the K-2$ plant. The production of the barrier on a large 
scale was therefore undertaken, and another contract, V*-7405-en£-149j 
was negotiated with the smeJJj^J ^ ^ ftf&RTEli) 
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Subsequently, it vras determined 




that facilities available at the Hoadaille-Hershey plant vere insuf- 
ficient. The contract was therefore modified and a GoYeronont-o^'ned 
plant t/ss erected by the George A, Fuller Company tinder contract 
en£-131 (App* E16). 

(2) The Sharpies Corporation , - Trie Sharpies Corporation, 
under contract R-7405-en£-l43* also conducted research studies, raperi- 
jaental investigations, and production testa on barriers* / . ■ . 
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(3) A. S. Canpbell. Inc . -' 
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y They installed and operated t« snail test plant for the pro- * 
duct ion of this tubing on an experimental basis. The manufacture of 
this special tubing was proven to be feasible if required for the upper 
sections of the plant. 

to 

Cm Production * 

(1) Final Choice of Barrier * - As indicated in Volufiae 
2, work. on the A barrier *as abandoned after 16 January 1944 (App» F18), 



on account of difficulties encountered in its manufacture* 
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/Acoordingly # plans ware made for the 1 mod late conversion of 
«ie plant to tho production of tho IML or DA type cf barrier* Part of 
the procedure aad •qulpnont was directly Applicable to the mw type of 
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(£) Cooperating ftw * Bomvor* flow mvr procedures 
had to bo developed* Thron^b the cooperation of eewrel f lrofij mas pro* 
duotion tts attained in ten sooths* ' 
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8ubcontract tras cancelled 16 January 1944, whezi th 
decision was made to change from the A barrier to the K-l barrier. 

* 

Subsequent to the cancellation of the above subcontract, this 
f irvi was awarded several additional subcontracts for equipment 



required for the manufacture of K-l barriers. 
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(6) Integral Comrorfeqr^Cooler^Punp Design* - It was 
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lanned- at one time to build tlaa converter cooler 



pUUpfi 



aoii stage oasing with the whole enclosed In an air-conditioned shell 



Advantages of eaD^actne^a and xiinlaum process piping were apparent* but 
praotloal difficulties were oet In the working out of manufacturing 

* 

sohenes because of divided responsibility for the units* which would . 
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pump manufacturer e • It was ultimately decided to arrange the pump a as 
separate and distinct units from the converter* but to include the gas 
cooler integrally with the diffusor* An advantage in this decision, 
which later became apparent* was the relative ease with leshich the several 
changes* which were subsequently made in pump design* could be incorporated* 
Anticipating problems in the repair and maintenance of cooler tubes which 
might fail in service, the Carbide and Carbon Chemicals Corporation* oper- 
ating contractor for the £~ 26 Plant* suggested that the cooler also (in 
addition to the pumps) be removed from the diffuser and fabricated as a 
separate* and therefore more accessible* unit* The designer (tellex 
Corporation) believed that such a change # at such a stage in the progress 
of oanverter design* would be likely to disrupt delivery schedules* Two 
important ohanges were incorporated in a modified design whioh* though 
retaining the cooler an integral part of the converter vand therefore re- 
quiring a minimum amount of change in manufacturing procedures)* effected 
great simplification of maintenance* Whereas the coolant inlet and outlet 
lines were previously located at diametrically opposite points in the pro- 
oetjo fluid entrance head (coolant flow dividing between two semi-circular 
banks of tubes)* the coolant outlet was now relocated to a point adjacent 
to the inlet* and all coolant flow directed through a completely circular 
path* The second change consisted of arranging a small bolted (i*e** re- 
movable) cover plate at the ooolant connections* ThiB mates possible the 
testing and blanking off of defective tubes without cutting away the entire 
converter head* Some 896 sise 2 converters had been built with the old 
style coolers before this change was made* Prom that point on* the new 
type was manufactured* Appendix Bl shows the distribution of converters 
installed at E-25* classified according to type of cooler* All cells 
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there designated by contain converters of the new typo ae described 
above, 

b. Plngl Design # - Pinal converter design is shown in 
Figure 14 and Table 8, facing page 8«10. Ihe barrier tubes ore supported 
by circular tribe sheets at tb© ends, and by tee plates at intervening 
points. The irhole is made rigid by ribs on the inside of the tub© sheet 
attached to a central core* Pipe struts running between tube sheets 
afford further bracing of the tube bundle. One end of the tube sheet is 
free to move in thermal expansions, Ko appreciable difference exists be- 
tvteen the esqpsnsitdi coefficients of fee tubes and the supporting core. 
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Steaaped Btonel is used for cross over cover a* All 



other parts are nickel plated. The Moling coils had to be braced into 
a tube sheet. This represented a bottleneck until a furnace* especially 
designed for this purpose, vas adopted. An ifiportant feature of the con- 
verter design is the absence of any pockets *hieh would be difficult to 

♦ • 

clean and drain* 

o. Production* 



(1) Derelopaasnt Contract* - She Chrysler Corporation 
was awarded oontraot W-7406-eng-56, on the basis of reimburseaent for 
cost including an overhead alloiranoe. This contract provided for the 
development of the basic Kellesc design and methods of procedure for the 
roluae production of diffusion units (with coolers installed) and for 
the determination and design of facilities appropriate for each pro- 
duction operation. Chrysler produced all final detail and assembly 
designs and drawings* and worked out the detailed procedures for each 



manufacturing etep* This data wan studied and approved by Kellex. 
Carbide, and the Kanhattan Diet riot. The contrast wa* modified to In- 
clude provision for the construction of pilot planta, and the training 
of pereohnel for Volume production. 

(2) production Contract . -Subsequently, contract 
S-7405*tog*157 'WW* warded this fira on a coat-plua-f i»o-f«e basis. 
Ada contract provided for the following? 

1. Removal of todating operations in the contractor's 
Lynch ftoad Plant in Detroit, and iia renovation 
for use for the manufacture of diffusere. 

2. Construction of a new building by the Govcraaent to 
house additional facilities, known aa the "Mound 
Boad* Plant. 

3. Procureaaent and installation of production equipaant. 
4* Manuf aetura of approximately 33OQ dif f uaer unite in 

twist sises. 

W flant FsailitifS. >» Boring the early neaotlationa. 
it waa eontttplated that a building of approximately 800,000 square feet 
would be required for thia opera ti cm* But, in view of a War Production 
Board request that this cone trust ion in the Detroit Area be avoided, 
if poeaible, other arrangements were aade. Chrysler agreed to uae 
ite Lynch fioad facilities, which were then occupied by other work, for 
converter manufacture, provided the Government would pay the 00 art of 
re- locating and moving existing equipment to other f aeilities of the 
contractor* H©* construction was Halted to a building of approximately 
150,000 aquare feet whioh waa to be provided by the Government on the 




-II ■ * ■ - ■ »■ 



contractor' 0 property adjacent to the fcound Road Plant, All material 

required for the toanufaoture of the diffuser units was contractor- 

> *■ 
procured, except the barrier, tubes which were furnished by the Government. 

under separate contract with the Houdallle-Hershey Corporation* Albert 

Kahn, Inc ff acted as architect-engineer for the plant construction under 

contract W-74Q5-eng-129* I' 

6-5* Purge Converters* - Flat plate convert era we ire originally 

designed for installation in Sectlo&s^ and 6 of the gaseous diffusion 

• ■ « 

plant* These sections were never built, but the design of .these con- 
verte rs was used without major change for service In the purge cascade* 

a* Design* - Application of the theory of viscous flow 

I 

indicated that a 3/32 inch clearance between plates would result in 

adequate jtixing efficiency. With such a small clearance, pressure drop 

» . : — 

considerations limited the flow path to less than two feet* ; 
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j The purge stage cooler (Par*. $-8, 




and Fig. 16* facing p. 6.14) i* fabricated separately and connected directly 

to the converter* An account of the evolution of purge stage design 

* - 

■ay be found in ih« K*Uex Coaplttioih Rtport, Station III, (9)* 



b. Production. - 
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£WtlCfM8^ A *" An aooount hai been presented in Yoluase 2, 
Paragraph 5*1* of the research, dovelopisenV and evolution of process 
pu&p design* this paragraph outlines the history of the process pmp 
program from the point of tiew of procurement. 

&• Preliminary Engineering . - the early design of the process 
pomps was performed by Kellogg under DSHD Contract CGK&?H(#6 (App. RL) 
with technical assistance froa their subcontractor Ingeraoll-Rand. 
At the warn %im$ the Kellogg group worked with the Elliott Compare 
(App. F19) on centrifugal blower and seel designs.. the Westinghouee 
Electric and Manufacturing Company also designed and developed six gat 
bearing sealed motors for experi/seiatal use under contract K-7415*ang*6l. 
Later Kellogg collaborated with the Allis-ChaljRere Manufacturing Caqpaqy 
in the final design of the process puupe. ttader the terns of contract 
W~7405-eng~62, which was negotiated on the basis of reimbursement for 
cost including an overhead allowance, Allie-Chalatere nee to provide for 
the design, development, and manufacture of twenty centrifugal pwpu 
and drivers for tht pilot plant of the Xellex Corporation, the contract 
was subsequently extended fraa August 1943 through Dceeaber 1944* and 
increased to twentj^two pumps. The work perforated wider thia contract 
led to a suitable design for the large scale production required for 
the gaseous diffusion plant. 

(1) Pjlant Facilities » -■- Contract #-74G5-enff-34 was 
negotiated on a cost-plus-fixed-fee basis with the Allie-Chalaera tfanu- 
f acturlng Gaapany. This contract called for the construction by sub- 
contract of a building (App. S19) suitable for the manufacture of special 

0.12 




J pumps and drivers, end the procurement and installation of the neces- 

sary machinery and equipment for manufacturing operation. Subsequent 
modification provided for the installation of ease of the equipment in 
the contractor's own plant 9 S the subcontracting of the machinery la- 
st Bliat ion, and the installation of a cleaning line. 

(2) Production Contract . - Contract ff-74Q$-eng-63 was 

i 

also negotiated with thie firm on a co st-plue~f Ijcsd-f ee basis* This 
contract provided for the manufacture of 6102 pmapa in five oifces, 
Vaxying from 11,200 CFK (cubic feet per minute) with an 85 horsepower 

* i 

isotor, to 1200 CFM with a 6.3 horsepower motor. The contract was Sub- 
sequently modified several tises, finally providing for 6185 pwape and 
5872 aotora varying tto& 100 to 7~V 2 horsepower, 53 fecial lubricating 
systems, and changing the mot or a from a totally enclosed type to a 

) standard type. , 

(3) Klckel Clad Stock . - The Lukene Sted. Goapany, under 
contract B-7405-eng-67, furnished facilities for the installation of 

i 

Government-owned equipment j and for the manufacture of nickel clad plates, 
bare, and cylinders necessaiy for the pumps oaaufectured by Allia-Chalmera • 
Thia contract waa negotiated on a unit price baeia with periodic adjust- 
msnt pro vision 8. 

6-7. Service Fuatna . ~ For research, development* and final designs 

evolved, reference should be made to Volume 2, Section 5* Procurement 

activities are outlined in this paragraph. 

a. Purge Pumps . - The Valley Iron Works, under contract W- 

7407~eng-49 designed, developed, and manufactured 1/*Q bellowa-eealed 

reciprocating piston pumps and base plate* for the purge cascade system, 
i This contract was negotiated on the basis of unit price with provisions 
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for periodic adjustments. 

b. Conditioning fuaps. - The Elliott Company furnished the 
conditioning pumps under contract W~74-21-eng-l^ 

0. Coolant fuafta, - The coolant circulating pumps were 
manufactured under contract W-7401-eng-85 bgr Pacific Puaps, Inc. 

d. Vacuufl Pumps, - Process gas vacuum pumps were supplied 
under contract f^7415~sng-34 by ths Beacfe-Rusa Company, Fluorine 
vacuum poops ware supplied under contract W-7415-sng-21 by tha ?• J. 

+f- ■ ■ 

Stokes Machine Company* Sigh vacuum ptuapa were f applied under contract 

ft»7Al**«g-A0 hj ffeetlnghouee, 

8-6. Procaaa Pea Coolera . - In addition to the internal gee 

eoolere (one of which is located at the inlet head of each process etage 

converter for the purpose of restevlng heat of compression) and the analogous 

external purge etage coolers, external eoolere (serving a supplementary 

purpose) are located at various points in the cascade as follows t 

1. One lntereell cooler on the discharge side of the 
"A* pusp at the top of every cell, in the lint 
feeding the next higher cell. 

2. One lntereell cooler on the discharge side of pumps 
in intersectional surge cells* 

*' Poslgn* ~ AH prooess gas coolers use perfluorodijaethy- 
leyelohexane as the coolant oediua. The coolers are of shell-and-tube 
design with process gas flowing through the shell, and coolant flowing 
through the tubes. Integral copper finned tubing of 3/8 inch diameter 
was chosen. The lntereell coolers (fig. 17) and purge cascade stage 
coolers (Fig, 16, facing p. 8.14) were designed with *U "-shaped finned 
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tubes* The shall contains a transition pieca from the circular 
piping to tha flquare cross section of the cooler proper, whir* the gas 
/loss outside and across the n tJ "-shaped finned tubes in one pass. Ths 
gas leaving ths lntsrosll coolsr passes through another suitabls 
transition piece to the out lot piping* In ths purgs converter cooler, 
exit gas floss directly Into ths converter. In all cases ths gas floss 
through the ooolsr In only ons pass* The coolant floss in six passes 
through most of the coolers , and eight passss in ths remainder. 

b. Production. - The external coolers ssre manufactured 
under contract B-7/*15-eog-35 by the A, 0. Smith Company, using finned 
tubes supplied by the Wolverine Tube Company. 

8-9. Coolant Coolers* - Coolant cools re srs installed for 
the purposs of cooling ths process coolant by removing ths hsat 
of compression Initially transfsrred from the process gas. Each 
cell is provided with its own ooolant circulation system containing 
principally a pump and storage drum, six stags coolers* one inter- 
cell cooler* and one coolant oooler* The foolant system (Par* 10*2) 
forms ths connecting link between the proosss system (Seotion 7) and 
the cooling water system (Par, 10-3). The Khltloek Manufacturing 
Company furnished 490 coolers under contract W-741J-«g-25* 

8-10* Process Piping. 

a, Requirements. - The K-25 casoads required about IfiO miles 

of process piping in various sis ss. Since this was to be expoaod to 

fluorins conditioning gas, and to uranium hcxsfluorlde, and sinoe ^ore 
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than the merest trace of corrosive action was intolerable (Vol, 1, 
Par. 5-3), all proceaa piping had to be fomed froa, or lined with, 
critically scarce oat ale of extreaely high re slat an ce to chemical 
attack by UF^ and Fg. Further requirements were those of rigorous 
cleanliness and tightness of the fabricated installations. The activity 
of the process gas, and the lack of prior industrial experience in hand* 
ling it, made it desirable to provide an electroplated nickel Coating of 
several ails thickness, whereas^ industrial plating practice is ordinarily 
in the range of 1/10 oil, rarely exceeding 1/2 sdl in thickness, and 
is seldom applied to internal pipe surfaces* 

b. Development . - Preliminary research studies and initial 
piping stress calculations were carried out early in 1943* On the basic 
of corrosion resistance, aschanieal strength, and cost considerations, 
as well as availability of the various types of piping, copper tubing 
was initially chosen for the material of construction in the large pipe 
sizes, ifonel was to be used in the small sizes. The use of any afcit- 
ical octal tubing such as copper or monel required that the pipe wall 
thickness be the mlnlmmn possible without resulting in pipe collapse 
under vacuu*. During the latter part of 1943* the shortage of copper 
resulted in the changing over to nickel-plated pipe for sixes of 5 to 
16 inches. The available plating methods were not applicable to smaller 
eizes, but there was enough monel to be spared for sixes up to 4 inches. 

(1) ElygfrrgPiUUnfi - &> commercial process 

was available for nickel-plating steel pipe. The Republic Steel Corpora* 
tion worked on development of a method involving plating of steel followed 
by rolling to form tubes. Bart Laboratories developed a novel method 
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for nickel plating finished pipe In dlaaetare above four inehee, and 
length* up to 22 feet. Jhair aethod uaed the pipe iteelf &e a tank* 
?he eolution waa puapcd through et high velocity to prevent depletion 
of nickel at thooethodio plpa face. Jheoluble platlmaa-coetod copper 
anodee war* uaed In ordar to maintain conatant and uniform current daft* 
aitlea, Tha plpa to be pXatad waa rotated daring operation in ordar to 
obtain a unlfom thloknecc of depoeit, 

(1) Maari Tailing- - Kml tubing of etandard flAjaaoajana 
wag procured from tha International Hickel Coqpaqy during tha latter 

l- ■ 

half of 1944 and tha flrat two jaontha of 1945 • Spcclfieatlonc required 
that eilioon and carbon content of the petal ba bald to a ■intern/ ainoo 
theee aubatanoee are eapeoiaUy eueoeptible to aorroalon by fluorina 
and OF^. 

(?) Miqkal-pltf ffl gfaaj ElBtM* ~ Bsri LiboratoriM 
were awarded contraote V~7409-eng-19 and : *-7415-*cng-39 for nickel plating 
of f iniahed pipe in diaaetere above four inebee* and length a up to 22 
feet* Work waa began in February 1944* Beoauee pf devalopaant probJ mm, 
and lack of manufacturing aapariaooaj production reached only 1$ per eent 
of aehedule bj Wuj 1944 • leverthelcea, the total requirement waa in- 
ereaeed from 230,000 to over 200,000 lineal feet without ehange in the 
completion date* Since quality of tha electroplating wma good, and in 
ordar to neat the neeceaaty production aehedule $ tha menuf aeturiqg 
ganiaation waa increased, and additional plating fad lit lea were installed* 
The equipment waa obtained and placed in operation by September 1944 • 

i 

290,000 feet of pipe were convicted by January 1945 o Tha thicknoea of 




the plate averaged 0.0035 Inches* 

(a) production Prob^e^e . - In thia work severe 
eorroaion problems were encountered. Acid corrosion continually caused 
the breakdown of the plating machines and the Duriron* pumps. Overload 
and acid fumes affected the electric motors. The heat of dilution of 
sulphuric acid used to wash out pipe was so great that finally apecial 
refrigeration equipment had to be installed. The heat exchangers for this 
equipment were also corroded by the acid. Although all pipe was to be 
received in 22-foot lengths, it waa found necessary to accept a large 
amount of odd short lengths. It would have been quite inconvenient to 
adjust the equipment to plate this size and, if this were done, it would 
eat down considerably on the production rate. A teniporary welding shop 
was therefore set up to weld all short lengths into the standard else. 

d. Installation* - All nickel pipe was thoroughly cleaned 
at the site prior to installation. The treatment included solvent and 
acid washing. Immediately after cleaning the pipe, the ends were capped 
and kept so until the time when the pipe waa welded into position. It 
was decided to weld or hard-aolder all Joints. Vacuum tight joints were 
known to be possible, but the life of these joints was unpredictable. 
Pilot plant experience (Vol. 2, Par. 7-5) showed that 20 leaks per thou- 
eand feet of commercial shop arc welding was the least that could be 
expected. This amount was Intolerable, in view of the fact that about 
170 miles of welding was required on process gas piping at the K-25 plant. 
Pilot plant experience further disclosed that approximately 20 per cent 
of all silver soldered joints in small copper tube lines would be defective. 
On the basis of a total of approximately 800,000 silver solder joints, 
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this would mean the re-making of some 160,000 joints. Further difficulties 
foreseen with the use of commercial welding and eoldering techniques, were 
contamination of inside surfaces with flux and weld spatter, embrittlement 
and porosity (caused by nickel pick-up), oracking of oonel and high nickel 
copper alloys with the use of silver solder (caused bjr intergr&nular pene- 
tration of the cadmium in the solder), difficulty in finding methods suit* 
able for alloy welding and Joining of dissimilar metals, training of 
welders in these methods, and the control and use of various types of 
welding rods and silver solders on a project of euch else. Study and 
development of these problems led to several specialised welding tech- 
niques and designs (Kellcoc Completion Report Section III, (9)). The 
Midwest Piping and Supply Company was awarded contract 3-7421-cng-12 for 
the supply of 6200 tons of pre -fabricated assemblies and process piping. 
This company was also responsible for erection and installation of process 
piping under subcontract No. 26 which was let by the J. A. Jones Construc- 
tion Company under prime contract ft-7421-eng-li (fol. 4). In order to meet 
the rapid delivery and installation schedules, and the stringent tightnese 
and quality requirements, the maximum use was made of shop fabrication 
techniques, and particularly of automatic welding procedures. 

#-11. Process Valves. - Approximately one half million valves are 
required to operate the K-25 plant. They vary in wise from 1/8 inch to 
36 inches, and in type from conventional globe valves for water and air ser- 
vice, to special unite designed in accordance with the most rigid speci- 
fications for cleanliness, corrosion resistance, and tlghtnces. Two gen- 
eral types of special process valves were required! shut-off or 'block" 
valves, and pressure control valves. The latter type (stage control valve) 
ie dieouesed in Paragraph 8-12. 
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*• £t2Ui£3S5B&b - Bxact requirements for K-25 valves vary 
depending upon specific Application. The larger type block valve e form 
the most important class; specifications for these are typical: 

1. , The valve oust be vacuum tight, both to the atmos- 

phere froa without, and across the seats within. The 
process specification permitted a marlnagn inleakage 
rate to the body of 0.1 to 7*0 micron cubic feet per 
hour, depending on the size of the valve. (At a rate of 
one nicron cubic foot per hour, it would take i^7)yeare 
for one standard cubic foot of gas to leak through.) 

2. There oust be a minimum pressure drop through the 
valve when open. 

3* The materials of fabrication Oust not be excessively 

attacked by fluorine or uranium hexafluoride. 
b. Development . • Special valve development was started by 
Kellogg in the spring of 1942, and early in 1943 a special department 
of the Kellex Corporation was organised to accelerate this work. 

(1) Early Designs . - Initial designs (e.g. "tear drop" 
and "rotary plug" types) were influenced primarily by minimum pressure 
drop requirements. In the spring of 1943 the St. Paul Engineering 
Company worked on the "tear-drop" type valve, and the Hamnael-Dahl Company 
developed the "rotary plug" type. Discussion of these experimental models 
is presented in the Keilex Completion Report, Section III, (9)« Progress 
on this work was not encouraging. In June 1943* the Crane Co^paqy was 
asked to work on these types, and was given an order to supply the valves 
for the Jersey City Test Floor (contract ?-7418-cng-17)* 



Peeiane * ~ After critical analyale Cram 



and Kelleatj the tear drop and rotary plug deaigna were discarded aa war- 
satisfactory, and further development was mainly oente&ad around designs 
based on the toamcm gate valve* Prali&inaiy designs proTad encouraging # 
ffae baaio f eaturee inoludad a double aaat gata with a buffer none be- * 
£ween eeata* and a bellowe-eealed, wedge~type actuating mechanics 
capable of cooarting sealing praaauraa up to the fatigue point of tha 
tal f 



(3) Boating Materlale . - Tha dcvelbpewnt of a reeiliant 
Material/ auitable for use in contact with preeeee and conditioning gas, 
and aapabla of foisting a vanui tight cloeore, constituted a aorioua 
prohlou Poljrtetjr*nuoi*ethylene waa tha firat Material ecriouely ooof 
aidered for valve eeata, but early eaaplee exhibited severe oold flair 
properties, and built up alactroatatic ohargaa which attraatod duat 
partielcc to tha aaat. [ In Ingland experiments won aadto jMUAla 



of plaatioa and rubbcri^^ A natural eoqpoai~ 

tion (•C* robber) waa found whieh boft oatiafiod tha requireoantc* Salle* 



ran a eeriee of toata an thia Material. It waa found that oxpoaura af 
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•C* rubber to oeetoeatretieae in the range of 50 par eent fliaM&a* 

( ( tM v /r « l|-|>^ ^ ll■^ l^lnr^ <l ^T-'■ ^ ' l ^•■ ^ ^• , ^ ■"'■■'■""■-■T-Tf f— tit r-i-r "" ■ L -~1^**i'''""'*^' 

waited in eharring of the Materiel* but that the etability oould be 
Markedly improved by oonditiening with five per eent fluorine* Ihan 
B C* rubber wife eeata were ^tailed at the plant, the teat reaulta 
were confined. Although the "C* rubber waa the beat Material than 



available, service life waa limited.! Butyl rubber waa next invwetlgatod* 



and abowed good etability, but waa unsatisfactory beeauae of low 



mechanical ctrangth* Development work waa also continued on •C" rubber, 
and a considerable improvement waa effected by impregnation with f luorw 



TABLE 4. > SPECIAL VAIV 



VALVE 



TYPE 



SIZE SERVICE 

(inohcs) 



OPERATED 
BY 



UCTHOI OF SEALING 



LUBRICAET 



G-17A 



0-17A&! 



B 



SM 
8S 



Gat* 



Gate 



Glob* 
anfelo 



S to 16 UF. 



3 to 16 



3/4 



DP, 



6 



UP. 



Anglo 1/4, 1/t ^« 

Glob* 1/* to 2 UP 6 
Glob* 1/4 to 8 l 2 



Bud or 
■otor 



Band OP 



Band 



lknd 



Ballon and atuffing 
boot 



Ball owe and stuffing 
box 



Ballon 



Band Plaatio packing ring* 

(vranoh) 



Two oonoantrlo ballon 
Two oonoantrlo ballon 



C-2144 to *\ 
boxj SCG to 

abaal* 

C-2144 to a1 
bcatj SCG to 
afcaal 

SCG to oap 1 



C-2144 to pi 
ringa 

SCG to ▼alvt 
SCG to valT* 



Air- Op Glcba 1/4 to 2 UF 6 



A-9B 



A-17A 



Anglo 3 to 10 



Anglo S to 16 UP 



6 



Air 
Band 



Two oonoantrlo ballon 

Ball o»a and stuffing 
boot 



Ballon and atufflng 



Bona 

C-2144 to at 

bOOCj SCG to 

afaaal 

C-2144 to at 

bOKf SCG to 

vhaal 



Chadk 



Taa 



Ballaf 



Swing S* 6 



3-port 1/2 



Anglo 



UFg 



Syatn 

flora 

Band 
(vranoh) 



Air 



Tare oonoantrlo ballon 



Ballon and atufflng 
boot 



Bona 



SCG to Talva 



SCG - danotaa atandard oooaoarolal graaaa* 
C-2144 - la a apaoial fluorooarbon oil (Book VII )• 



lBLB 4. - SPECIAL YAIgSS 



IB ERIC AST 



MATERIAL 
OF 

COHSTHUCTIOH 



PRESS IBS 

p»s*l*a» 



iiAXlV.UM 

TEMPERATURE 
dp 



inc 



Ing 



C-2144 to stuff Ing 
boatf SCO to hand- 
whaal* 

C-2144 to stuffing 
booc} SCO to hand* 
whaal 



Slokal-platad 
•teal 



ffiokal-platad 
•tool 



SCO to cap threads Stomal 



0-30 



0-30 



0-126 



160 



330 



300 



1X1(0' 

11 
11 



llowa 
lag 



Ing 



C-2144 to paoking 
rings 

SCG to valva staa 
SCO to valra atan 



Sana 

C-2144 to stuffing 
baxi SCO to hand- 
ahaal 

C-2144 to stuffing 

bootf SCO to ban** 
whaal 



llowa 



Kooa 



SCO to rslrs stasi 



Mortal 



gonal 

Staal body, 
stalllta 
stat, brass 

balloaa 
Monsl 

Steal body, 
brasa ball 



fllokal-platad 
staal bo<ty> 
aluminum bronaa 
aaat faoa* aonal 
ballon 

Rlokal-plataft 
staal 

tfonal 



0-200 

0-76 
0-126 



300 

300 
200 



0-76 
0-126 



300 



0-30 



250 



0-30 



0-75 



200 



300 



log 



KoMl 



0-75 



300 



carbon wax* Impregnated "C" rubber valve seats were installed in a por- 
tion of the K-26 plant^ Two new plaatios were later found highly inert 
to UFg and fluorine, HFF-10, and eopper-f illed Poly TPS. The former is 
a highly fluorinated hydrocarbon polymer* The latter is the polytetra- 
fluoroethylene which had been studied earlier, but with the addition of 
46 per cent of copper* A program is under way for replacing all rubber 
valve seats at K-26 with MFT-10 according to schedules laid out so as to 
avoid serious interruption of plant operation and production* A more 
extensive account of the development and procurement of valve seat 
materials is presented in Book VII* 

o* Description of Types Used * - The final design for pro- 
cess block valves of sises four to sixteen inches was known as type 
G-17A. Kearly 10,000 of these valves are Installed in the 1-26 cascade* 
A description of this valve and of the other speoial types developed for 
auxiliary plant purposes is presented in the remainder of this para* 
graph, and is supplemented by Table 4* Further details may be found in 
Volume X of the Kellex Operating Manuals. The special valves for the 
K-25 plant were procured from the Crane Company under contract W-7418* 
en £-18. 

Q~17A Valve * - The 0-17A process block valve is 
shown in Figure 18* Two parallel discs are moved in and out of the pipe 
line by the valve stem* To make a closure, seat rings in the discs 
contact metal tube seats* In order to provide for accurate alignment 
of disc seat and tube seat, the disos are attached to guides whioh 
follow £uide grooves on the side of the valve body* As the valve 
stem is moved downward in the closing direction, the two valve disos. 




( 




FIG. i 8 



with the spreaders to which they are attached, are restrained from 
moving axially by two vertical and parallel guides, terminating at 
the center of the valve run* When the center of the discs reaches 
the centerline of the valve run, the spreaders are prevented from 
traveling further down by horizontal guide grooves at each side of 
the valve body. Continued notion of the stem and wedge then causes 
movement of the valve disc along the axis of the valve run* During 
this movement, the discs are guided by the horisontal grooves* Con- 
tinued closing of the valve causes the central wedge to force the valve 
dice against the vslvs seats to effect closure. Khan the valve le be- 
ing opened, the reverse ecticn takes place In which the valve discs 
and spreaders first move along the axis of the valve rim until they 
are drawn back over the ends of the parallel horizontal guides. Fur- 
ther fluveaent of the valve stom ceases the entire wedge assembly, 
spreaders, and discs, to move upward and entirely out of the stream. 
An indicator rod at the top of the valve shows the valve position* 
The valve stem controlling the discs may be actuated either by a 
handvfecel or bj electric motor* Motor operation can be arranged by 
extending the valve stem froa the pips gallery up to the operating 
floor, or the motor may be; direct-connected. The atmm speed of 
motor-operated valves is approximately 20 Inches per minute. 

( s) 3sat Rings > - The required tightness was 
achieved with metal to metal seat contact. However, it was not known 

■ 

whether this degree of tightness would be possible on a production 
basis, or if the tightness could be maintained under plant conditions 
of operation. Therefore, it was decided to obtain even greater tight- 



nass by Inserting a raailiant seating ring (discussed above) Into the 1 
valve disc, and hrving this ring aake the Initial contact with the 1 
aotal tube seat, " I 

" " (b) flfe llowe Seal . - The 0-17A valve ia made 

vacuum tight to the atro sphere by means of a bellowe seal Inside the 
o4y» The bollowr is welded to the valve bonnet and to the valve ate*, 
thus preventing any access of process gas to the gland at the valve 
bonnet through whidh the stem must pass* As a safety precaution against 
a broken or leaky bellows, there is a stuffing box on the bonnet and 
a be ok seat on the valve ate*. For eight-Inch valves and larger sizes, 
the standard one-piece bellows waa unsuitable since the required ex- 
pansion ratio could not be obtained* A multiple monel welded die* 
phr*04 bellows was developed by the Cook Electric Coop any « 76 oversea* 
the problem of edge-welding th* thin 0.025 inch bellows plates Into a 
vacuum tight assembly, a method was worked out Involving the use of aa 
atomic hjdrogm weld and special Jigs. The bellowe so fabricated has 
an expansion ratio of nearly 3 to 1» 

(c) Bufcfqr Zone . - The buffer acne between seats 
can be pressured with nitrogen through a connection In the valve body. 
On small sizes, this connection is made into the side of the body, 
while on the large models, it is inserted Into the bonnet* Ota some 
installations, the connection is a permanent nitrogen line} In others, 
a portable connection must bo made. Bj* pressuring the buffer zone 
with nitrogen, outleakage of process gas through the closed valve is 
prevented. Any leakage will be in the for* of nitrogen leaking past 
the valve seats Into the system* 
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(d) Body, * The body of the G-17A valve i« of all 
welded fabrication, Including body run, tube a eat, and bellow a. The 
material for the welded body and the dlac ae&te ie nickel-plated at eel. 
The guide and wedge aeaaably are oast aluminum bronae, while the atea 
and bellows are monel* 

(a) fraak Teat Connect;^ . - In 3 to 6 in oh aiaea 
a eopper tube bellow e leak teat connection la provided (Fig. 16). 
Larger aiaea have a apecial connection known aa a aealing valve* If 
a leak teat ia made, and it ia found that the valve eeatsor bellowa 
are leaking, the weld at the top of the bonnet ia cut out by ma ana of 
a apecial Billing cutter de eigne d epecifioally for thia purpoee. The 
valve can then be diaaeeaabled and repaired. 

W) 0-17AM Valve . - Thia valve ia the aame aa the G-17A 
type, but doea not eaploy rubber diec ringa, and ia auitable for higher 
temperature eervice (Table 4)« 

(3) H ¥alvw . - The H valve ia a email inetruncnt Una 
valve with ml ninw internal volume and aurface area. Seat contact ia 
made by mane of a highly pollened ball fixed on the end of the valve 
atea. Globe, angle, and tee deaigna were eupplied. The knurled cap 
(Fig. 19) carve o aa a handwheel* H Valvea have a j/4 inch aocket and 
connect ion a. Port openings are either l/8 or j/lb of an inch In 
diameter* 

(4) ^roM Valve . - Tnie type (Fig. 19) ia a aonel uatal 
angle type valve deaigned principally for eervice on druaa. It ie in- 
at ailed by welding the bottoa inlet to a portable drum noazle, and 
inserting an adapter and pipe aaaembly into the aide outlet. The aide 
outlet ia held in place by me ana of an adjuatable clasp. The valve 
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cwi be adapted Tor general service by removing the clasp and making 
ainor adjustments. The special feature la a plastic ring behind the 
seat, which ia compressed after the metal aeata make contact. 

(5) SU Valve . - The SM valve (fig. 19) ia similar to 

a conventional globe valve, but uaee a conical plug diac against a coni- 
cal aeat* To meet rigid leak-proof requirement a, it ia equipped with 
two concentric bellows aa a double seal, instead of the ueual stuffing 
box* It ia uaed on prooeaa gaa line a of two inch and smaller diameters* 

(6) g3 Valve . - Thia type ia similar in deaign to the 
SU valve, but ia Intended for aervice with nitrogen inataad of uranium 
heatafluoride and, therefore, ia made up of different materials of con- 
struction (Table 4) * 

(7) Air-operated Valve > - The air-operated valve coo- 
aiat a of the body, stem, and bellow* assembly of an SH type valve, but 
inataad of the handwhsel, an air-operated aprlng and diaphragm assembly 
ia uaed. Bgr variation in spring deaign and air pressure control, these 
Valve e can be adapted to either open-and-ahut service or throttling 
aervice. The former type ia designed either to cloae an air failure 
(aa shown in Fig. 20} or to open in air failure. The throttling type 
may be operated either by diruut control, or through the use of a 
valve poaitionsr. 

(8) A- IB Valve , - The A-3B valve (Fig. 21) ia similar 
to a atandard angle valve except that it ia equipped with a bellows seal 
in addition to the conventional stuffing box, and a sleeve type seat 
instead of a standard type aeat. Rubber rings are used for stem packing. 
This valve ia aultable for uae on three to ten inch nitrogen lines* 

(9) A-17A Valve . - The A-17A valve ia identical with the 
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v&Ive except in material of construction, since it is designed 
for service with UF^ instead of nitrogen. 

(10) Cfreck Valw . - Special check valves (Fig. 22) 

were manufactured in essentially standard design* but internally nickel* 
plated for real stance to attack by UP^, Uais valve is used in the 
suction lines of all cold trap vacuum pumps. 

(11) Tee Valve . - Tb* tee valve (Fig. 22) is a special 
leak-proof valve designed principally for test manifold assemblies. 

It has three port openings which perrcit straight through flow with 
sample take-off. The monel bellows seal is the same as for the Sit valve. 

(12) Reliaf Valve . - The special relief valve (Fig. 23) 
is a monel angle valve held shut by an air motor operator of the close- 
cm— air- failure type. A pressure transmitter, incorporated in the line, 
operates a relay valve which supplies air to the air motor operator. 
The valve body is of the SM type. These valves are used for process 
relief in the cold traps. 

a. Cascade Instrumentation . - A large number of highly 
specialised measuring and control devices are required at various points 
throughout the K-2JJ process cascade, to serve such purposes as process 
stream analysis, leak detection, isotopic assay testing, and process 
pump sealant flow measurement. The complex technical nature of these 
items, and the absence of prior industrial experience in design and 
application, required a large amount of research and development. This 
work, together with a description of the finally evolved designs and 
methods of operation, is treated in Section 6 of Volume 2. 
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(1) Central Control Roog u - An essential design feature 
of the diffusion cascade is the provision for a master control station, 
oentrally located, and containing equipment and facilities for coordinat- 
ing operating activities* Such a centred control roost (also called 
"emergency control roon") has been set up on the operating floor level 
at the bass of the cascade "U" between Buildings K-205-7 and K-503-6. 
The principal feature of the room is the central control board which 
consists of an array of 64 panels arranged in the form of a semi-circular 
are* These panel boards are classed as follows* 61 standard building 
pane Is | S purge building panels $ 7 intersect ional panels; 1 surge and 
waste panel j and S miscellaneous panels which deal, respectively, with 
iai seel laneous process service controls, and the interconnecting system 
between K-26 and K-27. The panels contain the following features i 

a, Uljeie piping of the main process headers (exclusive 
of oell connections). 

b. Symbols for equipment in, or connected to, the main headers* 
o. Remote control of each motor iced valve in, or connected 

to, the main headers. 

d. Autoaatio position indication of all mlms in item (o) 
as well as ether important valves in, or oonneoted to, 
the sain headers. 

i 

e. Automatic "an~off" indication for booster pumps in inter- 
sectional cells and the purge buildings (K-512). 

f. Remote pressure indication for surge drums* 

g. Position indication of important control valves. 

h. Line recorder slaves for oontlnuous indication of prooess 
stream concentration* 
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1* Telephonic (sound powered) ooBfciunioation systems* 
By means of this equipment, central control operators can coordinate 
the rapid deteotlon and Isolation of various types of inleaka^e (air, 
nitrogen, coolant, etc.) into the process system, and so prevent the 
spreading of process disturbances throughout the cascade* In addition 
to the normal plant telephone system (Par* 9~7), a public address system 
and a voloe«powvred telephone system are provided for use with the 
emergency control board. A detailed description of the central control 
room is available in Volume XXVII of the Keller Operating Manuals. 

b» Stage Pressure Control gqulpaxent . *. In connection with 
stage instrumentation (Par. 7«6b), the pressure oontrol system Is 
worthy of special description. The basic process variable to be con- 
trolled for effeotlw diffusion plant operation is stage inventory of 
process material. This Is accomplished by means of a vast system of 
pressure transmitting, recording, and controlling devices which are 
installs d as an essential part of the K-26 plant. The pressure oontrol 
instrumentation for a single diffusion stage is depicted schematically 
in Figure 24. The pressure of the converter tails stream actuates a 
pressure transmitter (EBU), which converts a fixed range of process gas 
pressure (e.g.^O to 6 p.a.i.a.) into a fixed range of air pressure 
(3 to 18 p.s.i.g.). The transmitted pressure Is charted continuously 
on a pressure recorder (PR). It then feeds a pressure controller, (PBC), 
the function of which is to send a signal to the control valve (CV), 
whenever the pressure Is not at the set point. The valve will then 
stove to a new position so as to oorreot the pressure level* The 
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valve is equipped with a positioner which guarantees that the valve 
will corse to the exact position demanded by the controller, despite 
friction end hysteresis effects in the valve mechanism. 

(1) Transadttep * - A schematic diagram of the trans- 
mitter is shown in Figure 25. The instrument may be represented as four 
identical mounted bellows attached to a balance arm which pivots on a 
fulcrum. The upper left bellows is connected to process pressure (P), 
the lower left is loaded with a datum pressure (Pj)) which is greater 
than process pressure, the upper right is loaded with the minimum pres- 
sure in the output range (3 p.e.i.gO, and the lower right bellows 
is at the transmitted pressure (P<j). When the instrument is in balance, 
a fixed quantity of air (about 0.1 cubic foot per minute J escapes 
through the no z ale, which has a clearance of 0.001 inch from the b&f£lB* 
If process pressure falls, the balance arm immediately presses the 
baffle closer to the nozzle, forcing air into bellows Pj. The pres- 
sure Pf will rise until the lever arm is balanced, at which time the 
balance am will again be horizontal, and approximately t£e same quan- 
tity of air as before will be escaping through the noszle. The 
trane rdtter is inverse acting, falling process pressure causing a 
rising transmission, and vice versa* 

(2) Controller. - The controller (Kig. 26) is of the 
proportional plus automatic reset type. A reset cutout allows the in- 
strument to be operated with or without the autouuitic reset feature* 
Kith reset removed, the controller is a proportional instrument, and 
operates the same as the transmitter previously described. In this 
mode of operation, the reset bellows is loaded manually with some 
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*P = transmitted pressure 

T . set point of transmit ted pressure 
rja &% = pressure of reset bellows or manual loading pressure 

Pq * controller' output pressure 
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pressure, I''£,betv;een 3 &n4 12 p.e.i.g. 

(3) Control Valve end Foaitioney. - The controller out- 
put actuates a positioner, which positions the coatxxal valve (Fig* 27)* 
The v&lve is of the butterfly type, and is beiioYis-eusiud, thereby 
avoiding tlie friction inherent in a stuffing box design. Iv is driven 
by e pneumatic aotor whose air supply ia C3utx*oiled by the positioner* 
The function of the positioner is two-fold: 

1* To reduce the hysteresis of the valve (caused principally 

by stea friction, to a negligible value. 
2* To provide en accurate indication of the position of the 
Valve vane, , 
The eetion of the positioner-valve combination is as follows^ When 
controller output pressure, Yq 9 rises, the positioner bellows inflates, 
c&uslng the plctt to Yahich it if attached to movo upward and compress 
the positioner spring* Ihc uprurd motion of the plate is caaKiunicated 
ttech&nically to the pllct v^ivo, opening it sad releasing air to the 
cot or, rhich inflates. The difcphregu expends, pushing do*n*ard on the 
disp hragm head, vfrich slides dos.Ti, pulling *ith it the opci J-tiiAg lever, 
end c£usin£ cc^prestian of tivc positioner spring* The plat* Aoves 
downward, pushing the pilot toward its b&lance position* The 

downward action ox the dispiiragzL he&d depresses, tlie ete*u tliich, through 
t drive link sechanisn;, raoves the valve vane tosisrd its closed position* 
The instrument is in :.rvL*:nc^ v. hen the forces acting on the pcsitioxier 
spring ere equal, i.e., when the upt.src force eisrted cy the positioner 
bellows is balanced by the dewnfford fcrce applied L»y the ^ctor through 
the di^phrn^ft hend* The positioner j^intcLins a linear relationship 



between controller output pressure and velve stem position. The poei- 
tioner input pressure is, consequently, a good indication of stem position 
which, in turn, is almost a linear function of vane angle. Actually, 
there may be a snail amount of lost motion between the stem and the 
vane of the valve, but this is quite negligible. 

(4) Datum Headers * - The control system described above 
is duplicated for each of the 3432 stages of the K-25 and K~27 cascades, 
and operates in conjunction with a nitrogen datum header qystem (Par* 10-7)* 
which supplies a very accurately maintained datu&i pressure which is 
used as a reference for measurement of stage pressures, making It 
possible to take accurate readings of process pressures over the full 
range (0 - atmospheric) required by production, conditioning, end 
process gas recovery operation* Individual cell datum headers are 
connected to a main header for each process building* A pressure con- 
trol qysteoi is provided for the building header and for each cell 
header* The qystem is valved so that any cell in the entire building 
may be operated from a datum set by either the cell or building cor* 
trol systems. Each datum system consists of a vacuum control valve 
("inverting booster relqy") actuated by a pressure controller, which 
is piloted froci the datum pressure* A full description of the stage 
pressure control system may be found in Volume XI of the Kellex Operating 
Manuals* 

c« Procure:aent . - Design and development of the special 
instruments required for K-25 was handled by a number of manufacturing 
firms, with the Kellex Corporation participating actively, and furnish- 
ing overall supervision. Suppliers of major importance are discussed 

0.32 



below, prime contract summaries are included in Appendix A. 

(1) General Electric Company, - The General Electric 

Company engineered, designed, end produced mas^ spectrometers^ leak detectors, 
acoustic gas analysers, space recorders, and differential pressure panels and 

transmitters. The develojwent work was administered under contract W-7405- 
eng-70, which was made broad in scope in order that various phases of the 
instrument problems could be assigned to this company for development by subse- 
quent instructions from the Contracting Officer. Under contract lff-7415-eng- 
AO, the General Elect rio Company supplied 485 differential pressure panels 

and 631fl differential pressure transmitters . They also supplied 16 acoustic 
gas analysers, 30 mass spectrometers, and 324 leak detectors under contract W- 

7418-eng-53j and 6 space recorders and 116 recording gas analysers under 

contract fi-7405-eng-271. 

(2) Taylor Instrument Companies. - The Taylor Instrument 
Companies undertook to develop, design, engineer, manufacture, assemble, test, 

and deliver various process and experimental instruments, and to procure certain 

additional instruments from others. Taylor also provided procurement, to super* 

vise the testing and inspecting of the instruments procured from others. They 

manufactured several types of test floor instruments and pneumatic instruments 
for the process plant, and various other special items together with some of 

standard design. This work was done under contract V<-74l8-eng-14, which was 

negotiated as aj^ unit-price basis witH provisions for periodic price adjustment. 

(3) Kepubllc flow keter Company* - The Republic Flow lister 
Company, under contract \-74l8-eng-52, designed, tested and manufactured 684 

four inch magnetically operated butterfly control valves, to provide for 
automatic control of the flow of the process gas. 

(4) fisher Governor Company. - The Fisher Governor Company 
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was awarded contract W-7421-eng-13 which provided Tor the production 

of butterfly control valves, varying in siae from 4 to 12 inches, bellows 

assemblies, and various spare parts for these valves. 

8-13. Qold Traps . - The cold trap is a device developed for the 
K-25 plant to serve the purpose of separating UF^ from non-condensable 
gases. It operates by lowering the temperature of a gaseous mixture 
below the solidification point of uranium hexaf luoride. It was de- 
signed for use In the process gas recovery system (Par* 7*12) and at 
points where waste gases, which might contain traces of DF^ are to be 
vented to the atmosphere « 

a. Development » - Cold traps were first proposed for use 
in process gas recovery in September 1943* Efficient cold trap design 
depends upon proper arrangement of heat transfer surfaces and gas flow 
passages to effect deposition of solid without obstructing either heat 
transfer or flow of gas. As with other types of process equipment, the 
cold traps have been designed in four sizes corresponding to the ea»» 
cade sections in which they are installed. In January 19A4* the Kellex 
Corporation began work on fabrication drawings of cold traps* 

(1) Internal Vertical Tube Type . - The first important 
cold trap design consisted of a round horizontal shell with vertical 
tubes to be kept filled with refrigerant from a jacket completely en- 
casing the shell. Tubes were spaced farther apart at the inlet end 
than at the outlet, in order to accommodate larger deposits at that 
point. This principle has been carried over into the finally accepted 
design. Disadvantages were encountered in excessive weight, and diffi- 
culties of fabrication. 
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(2) Internal ?crtical Bar Typ#, - The deeign was first 
modified by replacing the vertical tubes with solid bars. Sinoe the 
fins were mounted within the internal shell, all Joints between the 
prooess and refrigerant regions were eliminated* For a given central 
pipe sise, available volume for solid deposit was increased. In June 
1944, the Schock-Gusasr Company furnished one plant-else unit based on 
this design* 

(3) fcrttTR*! fttttt*! Im> - & order to simplify 
the Methods of fabrication, it was desired to place the fins on the out- 
side of the shell rather than the inside* A new design was thsrefore 
prepared, involving radial fins externally soldered to the central 
shell* The fins were oooled by refrigerant evaporating in the outer 
jacket and the outer shell was oooled by pipes soldered oiroumferentially 
to the outsids* Baffle plates were mounted in the exit tube assembly 

to catch entrained solid Off^» A drawback was presented by this design 
in the possibility of refrigerant leaking into the shell, but when 
it became urgent to produce cold traps for the first portion of the 
plant to be operated* Caee I* fabrication of this type, which cane to 
be known as the two* shell radial fin type, was undertaken by 
Joseph Koppeman and Sons in May 194^ and a trial cold trap was de- 
livered the following 8epteaber* 

(4) Reversion to Single Shell Parallel Fin Type, - In 
June 194^ it was planned that the Sohock-Gusaer Company should begin 
production of two-shell radial fin type trapa in sizes suitable for the 
upper section of the plant* Before the manufacture of these traps was 
begun* it was realised that the design would entail special safety 
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hasards unless the inner shell could be eadaiun coated* Thus, in the 
higher sections of the plant, the accumulation of considerable quanti- 
ties of liquid or solid UF^, highly enriched in isotypic concentration 
of presented the possibility of approacliing a critical mass. The 

oadraiuta would act to absorb neutrons and prevent the occurrence of a 
ohain reaction* However, such an internal coating would offer serious 
difficulties, both in initial deposition, and future inspection and 
maintenance. Improved aethods of fabricating the single shell parallel 
fin type traps had been developed in the meantime, and it was therefore 
decided in July 1944 bo revert to this design for all Section 3 **d 4 
oold traps. Fabrication drawings were ready by August 1944, and the else 
3 design was accepted; the sire 4 design, still too long and heavy, 
needed further revision* fiadial design was retained for Case I and II 
purge cold traps (Par. 7-14), but Case II traps still required the in- 
ternal wdffl1.ua coating. 

(5) Further Modifications . - By October 1944* test 
results in the experlatentel trap indicated the need for additional 
cooling surfaces* This need was confirmed in De^ceober by tests in the 
trial radial fin trap delivered by Kopperman. The following steps were 
taken t 

1. At this time, all Case I traps had been delivered. The 
necessity for changes was eliminated by sufficient al- 
teration of process conditions to achieve satisfactory 
functioning. 

2. The three Case I traps (which had been delivered) were 
sent back for alteration along with the unfinished ones. 



8.36 



process GA$> 

OUTLET FLOW 





FINS CROSS SECTION 
NEAR OUTLET END 



*ANT INLET 
I JACKET 



PROCESS C»AS 
OUTLET FLOW 





FINS CROSS SECTION 
NEAR OUTLET END 



COLD TRAPS 




m. 28 



)N 



OATC 



CHICKfO 



REVISIONS 



THE KELLEX CORP. 



ICALI, 

Da. . 



T» 



No. 



-C 



REFRIGERANT OUTLET 
INNER JACKET- « 




REFRI6ER 
INNER 



DIAL FIN TYPE COLD TRAP 
b SECTIONAL VIEW 




. PARALLEL FIN TYPE COLD TRAP 
CROSS SECTIONAL VIEW 




Title. 



c 



fYPtCAL SIDE VIEW 
INSTALLED COLD TRAP 




DiicmmoN 



IMLET FLOW 



PROCESS CaA£> 
INLET FLOW 

/ WE Al 




PROCESS GAS 
INLET FLOW 




FINS CROSS SECTION 
NEAR INLET END 




UCATER RODS 



Checker work fin rings wore added in the front end 
of the Case I and II units, and all fins were replaced 
by annular disc baffles fixed in the inner shell* 
3* For the Case II groups, cyclone separation units were 
to be installed as separate items at the cold trap 
outlet* 

4* The large, Section 1, radial fin type traps required 
only the addition of baffles* 
(6) Fuse Recovery . - In February 1945, results of fume 
carryover tests showed that fume losses from the section 4 cold trap 
would be serious* A three-f jot end section was added, containing a 
new and larger cyclone separator with a special collecting tank below* 
This was followed by a nickel wool filter for trapping last traces of 
OF^ mist. The fabrication drawing was ready by March 1945 • 

b* Final Design * - The three largest sizes (of 19, 16, end 
10 inch diameters) are of the double shell radial fin type, and are in- 
stalled in process gas recovery systems of Sections 1 and 2, and tem- 
porary purge and product systems of Cases I and II* Parallel fin, 
single shell traps (of 8 and 4 inch diameters) are installed in the 
upper sections of the plant* Cold trap design is illustrated by 
diagram in Figure 28, and by photograph in Appendix £3« 

(1) Radial Fiq Type . - The radial fin cold traps con- 
sist of a thin round copper shell, sealed on either end by monel heads, 
and supported on wooden blocks in a slightly tilted position* The 
outer shell encloses a second copper shell with groups of copper fins 
attached radially. The fins in each group are evenly spaced around 
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the inner shell, but the number of fins In each group increases toward 
the outlet end of the shell. The inner copper shell is closed at the 
lower end, and has a cooling Jacket on the inside with refrigerant con- 
nections* The process gas mixture is pumped in at the lower end of the 
cold trap, and passes along the fins between the inner and outer shell 
until it reaches the upper end of the trap* The gas then reverses di- 
rection of flow, and passes inside the inner shell between the refrigerant 
Jacket and the outlet tube, which is projected down the middle of the 
trap* Tthen the gas reaches the end of the outlet tube, it reverses 
direction again, and leaves the cold trap via the outlet tube* 

(2) Parallel Fin Type* - The parallel fin type cold 
traps are simpler devices, but are similar with respect to outward shape, 
inclined position, and outer copper shell oapped on the ends by monel 
heads* The fins, however, are silver soldered to fin rings which are 
then slipped inside the shell and soldered to it* All refrigeration 

is accomplished by cooling the outside of the shell with refrigerant 
pipes* The flow is straight through the trap past the parallel fin 
sections* In most of the eight- inch traps, baffles are included to 
increase the flow rate per unit area cross section, and in most 4 inch 
and 8 inch traps, a small cyclone separator is placed at the upper end 
of the trap to help remove anj* solid DF^ mist present* 

(3) jteater Elements* - On all cold traps, electric 
Calrod heaters are attached to heat the shells* In the case of the 
radial fin traps, there are additional heating rods in the inner re* 
frlgerant Jacket* The main purpose of these heaters is to melt end 
drive out the tff^ when discharging the trap, A small amount of power 
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is aldo u8ed to warm the inlet end of the trap during the condensation 
operation to prevent plugging of the inlet with solid UF^. The nec- 
essary thermocouples and pressure connections are provided on the 
traps so that the operating conditions of presoure and temperature 
can be recorded* All oold traps are heavily insulated with asbestos 
felt of thickness varying from 6 inches to 10 inches. 

c» Frocnireraent. *• A description of manufacturing tech- 
niques and progress is presented in the Kellex Completion Report, 
Section III, (9) . The Schock~Gu&w^ Caspar produced the single- shell 
parallel fin type under contract S^?418-eng-6a. The F&ttersoiv-Kelley 
Company produced the double-shell radial fin type under contract ?V7418- 
eng-62. 

S-lif. flarbon Traps . - Carbon traps are installed at a number of 
points in the plant to supplement the use of tlie cold traps in recovery 
of Jf£ from vent gases. There are two carbon traps piped together in 
eerie d in evary cold trap recovery system. These serve to trap out 
any DF^ which was not retained in the cold trap. Thus, carbon trfipo 
servo the following functions! 

1. The clean-up of DF^ in the gases leaving the cold traps. 

2. The absorption of the UP^ content of one cell in an 
emergency when cold traps are out of service. 

3. The absorption of UF^ blown into a carbon trap by the 
cold trap relief valve in Sections ~3 through 2a. 

Function (1) is the normal service for the carbon traps, but this ser- 
vice does not set the design for carbon traps. It does, however, 
determine the normal life of the charge. The carbon traps have been 
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sized and the charge specified on the basis of function (2), the ab- 
sorption or the contents of one cell* 

a. Development * - Test work done in the Keilex Jersey City 
Laboratories was directly responsible for the ultimate design and 
operation of the process gas recovery system carbon absorbers* This 
work was begun late in 1943 and continued until June 1945* Among the 
various solid iuaterials tested as UF^ absorbents were silica gel, eo- 
dium fluoride, sodium bif luoride, Florite* desi^mt , activated alumina, 
and activated carbon. The latter gave the most efficient absorption* 
The possibility of overheating and caking of the carbon bed when ab- 
sorbing gases rich in Uf^ led to tests on various diluents* Cry- 
stalline alumina was found to be satisfactory, and tests performed 
on a plant-sice carbon absorber gave results which determined the 
optimum carbon- alumina ratio, and the method of charging a trap to 
avoid segregation of the alumina and carbon in the charge* At the 
ems* time, a satisfactory cadmium oxide-impregnated alumina was de- 
veloped for carbon absorbers to be used for absorbing OF^ with high 
light component concentration. An investigation was made on the 
effect of various concentrations of fluorine on activated carbon* 
It was found that, under certain conditions^ an unstable compound was 
formed which detonated on impact. These tests indicated that it would 
be necessary to keep the weight of fluorine charged to carbon ab- 
sorbers below two per cent of the weight of carbon in the absorber* 

b» Final Design * - All carbon traps are of the same basic 
design, differing in size according to sectional location* 

fll) Shell * - The steel shell consists of an upper 
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cylindrical station and a lower conical Motion. The gas enters the 
side of the conical section, which is charged with alumina, through a 
cylindrical strainer. It passes up through the cylindrical section, 
loaded with mixed carbon charge, and leaves at the top of the trap. 
The vertical cylindrical section is welded, at its lower end, to a 
cone, 11-3A inches in bottpm diameter. The cylindrical body varies 
in diameter from 17-1/4 inches to 28 inches. Each trap is provided 
with a charging nozsle at the top, ind a dump gate at the bottom. 

(2) Bed, - The conical portion of the carbon trap is 
charged with 4-mesh crushed alumina; this serves as a non-reactive 
support for the absorbent charged to the cylindrical portion of the 
trap. The cylindrical portion is charged with a uniform mixture of 
crushed alumina and high activity carbon pellets, the alumina acting 
to prevent excessive temperature rise. The proportional composition of 
the charges for various traps is discussed in Paragraph 11-6* The alum- 
ina charged to the carbon traps in all sections above Section 1 is im- 
pregnated with 2*5 par cent by weight of cadmium oxide* The carbon re- 
moves OF. from the gas stream by a combination of surface adsorption, 
6 

and chemical conversion to non-volatile uranium fluorides and volatile 
carbon fluorides. 

e. Procurement. - K-25 carbon traps were supplied by the 
Alco Products Division of the American Locomotive Company under contract 
V— 7A15-ang-3S. 
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SECTION 9 - FkOCESS EU JLDINQJ? AND UTILITIES 



9-1* Introduction* - Volume U presents an account of the size, 
cost, material of construction, and conatruction history of the buildings 
housing equipment and facilities described in foregoing and subsequent 
sections, This section presents a genarel discussion of the moot 
important buildings, namely the cascade process buildings, including a 
typical description of a single process building ->nd a resume of the 
building utilities. Kajor utility installations of direct and prfjae 
importance to the production process, such as the power plant (Sect. 
12) and the process cooling water system (Par, 10-3) are described at 
other points in the text. Utilities covered in this section are of 
indirect service to the process, chiefly systoiis required for maintaining 
practical working conditions, and facilitating production and mainte- 
nance activities, A more detailed description of process buildings and 
utilities may be found in Volume IX of the Kellex Operating Manuals. 

9-2. The Cascade *U",' - The geometrical arrangement of the 
main process area plot plan has been mentioned and illustrated by means 
of Appendices Bl and B2, and the various plans shown in Appendix A of 
Volume 1. In external appearance, the process plant proper (excluding 
auxiliary structures and the K-27 annex) appears as a huge "U "-shaped 

structure • Actually, it is made up of a series of 54 contiguous 
building? * three of which house the purge cascades (Section 312), and 
51 of which house the isotope separating stages. 

9-3. Typical Process Building. - These latter buildings (as well 
as those of K-27) are all similar in form and general arrangement, 
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differing In alio at* outlined In Paragraph 7-7* longitudinal and oroas- 

eeotional viewe are shown In Figures 29 and 50* respectively* Ttx* reminder 

of this paragraph describes tlw general design and arrangezaent of each of 

the fotar levels of a typical building* Dravdjngs shown apply epeolfi- 

oally to Building K«-S08«5« 

a« Basement* «» the basement floor ia apprcadiaately level 

with grate at or» end of the building and about 15 foot below grade 

at the opposite end* ttile arrangement nales it convenient to move 

equipmnt to and from the baseaent area at the loner grade level* Tbe 

following equipment located in ttie bee ©mem t (Fig* 31) i 

A 

Coolant Coolers 
Coolant Drain Bmsa 
Coolant Transfer Pucp 
Lubricating Oil Ptwp 
Lubricating Oil Cooler 
Lubricating Oil Drun and Filter 
Operating Floor Ventilating Fane 
Cell Floor Ventilating Fane 
Cold Trap and Evacuating Punps 
Air Filters 

(1) Transferror Vkulte* - A transformer vault is 
provided to serve each pair of adjacent buildings* and is located on the 
basement level in between the tm buildings* Each transformer vault 
(App* E6) Is enclosed by oonorebe clnler block nails* end contains 
variable and constant frequency transforms re* ewitafagear* and trans- 
former vault ventilating fans* 

b» Cell Floor » - The converters » each with its "A" and 
tl H n props* are located In groups of sis: on the converter cell floor* 
Each fyoup of six converters, together witii Interconnecting piping and 
auxiliary service lines, is contained in a cell oarnpartoent made up of 
16 $au£e steel panels* SMe sheeting is ti^itly yielded to prevent gas 
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leakage from the Mil and back diffusion of moisture into the oell 
enoloaure* 

(1) &ptor Alley* ~ The cells are arranged in two 
parallel revs with an equal xuasber in each row* and en alley between 
called the do tor alley, or escape alley* Motors for driving one half 
of the process pisnpa are located in the motor alley, and space ie provided 
for worlenen to check perforaanoo and operating conditioner An overhead 
trolley ie provided in the eenter of the alley* to be ueed for reiaoving 
wetors and puqpa frocn the building* 

(•) fflthdraml Alley* « The remainder of ttte puqp 
ax>tare if leeated between the oell bank and withdrawal alleys* with a 
eindlar anrnc^enent* Figure 52 shorn the general plan of a oell floor* 
which* in Building &-S02-S* contain* ten cells. Ihe withdrawal alleys run 
adjaoent and parallel to ttie long eidee of the building* Ihe withdrawal 
alley floors are leoated about truck bed hei^it below the oell floor 
level* to facilitate moment of equipment to and from trucks* Ihe 
withdrawal alleys serve as roadeeys on which equipment Is transported on 
epoolal trucks into the nain buildings* and eooaneet to hifibeays outside 
of the building* 

e* Pipe (fcllcry* - On the pipe gallery level ere located 
piping and valvoe eo provided that azy oell e&n be ly-pasaed* if 
condition arlee that neooeeltate the Shutting down of a oell* Ihe tgr- 
pace piping and the neoeeeary ty-peee valves are alao onoloeod in a 
eteel paneled* air-ti^it cotaparfe»nt* A coxaparttuent runs lengtbwleo 
over each row of cells with extensions to the sides wherever the piping 
runs down to the converters* Ihe ocrupertoente are supplied with d*y 
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air (Par* 10-4)* The valves art arranged 00 that their a teas extend up 
through the operating floor* Figure 33 shove a floor layout of the pipe 
gallery* Sbat portion of the pipe gallery floor tened lately above the 
eell structure le lined with insulation* 

(1) mltaays* * Ifelbftays are provided on the pipe 
^llery floor to give aooeaa for eerviolng valve 0 and piping on this 
level* These walkeaye tioay be reached try ladders leading from ttie 
operating floor to the pipe gallery floor* or by the stalreaye leading 
frca the withdrawal alley to landings on eaoh of the f loore* 

4* Operating Floor* • Operation of each building la 
controlled and directed from the top floor level* Figure 54 is a plan 
view of an operating floor showing floor details and arrangement of 
equipment* 

E^POQ&t* m Inetrusosmto which Indicate the 
operating conditions in each oell are looabcd on a separate panel board* 
Ihe ixvtnsnent boards arc arranged in pairs so that one operator can 

control the operation of equipment contained in two consecutive cello* 

aw 

A snail instrument board* on which if aounted instruments that indicate 
tfce operating data for the building as a whole* is located over the 
building hy-paaa piping area* Electric evritchgear for punp no tors is 
Mounted on panel boards which are located in pairs along tho longitudinal 
center-line of the opeifeting floor directly over the alley between the 
two rem of oells. Variable frequency control panels for the sobers in 
each cell are similarly located* Coolant props* one for each oell* 
which force coolant tfcrou^i tho gaa ooolera in tho converters^ are 
located along the longitudinal center line of the operating floor level 
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adjaosnt to eaatorllao ooltaana* Iho a toga* for tho vaVros In tho ooll 
*8T*paas gallory astond throng the floor In tho area Sanadlatoly abovo 
the oantar of aaoh ooll* A largo part of that portion of tta oporatlng 
floor taval looatod atari* the wi&draaal allays la ooouplod V «#f iooo# 
spottroastor otatdona, and v»nt*duots* 

(2) floor Btn^oturs« • lh» floor of tho oporatlng 
lavsl la oaattruotoA of pro ■ ooot o o norobs ttSa* and la dosignod for 
* Uif load of 100 pounds par aqmr* foot* SpooJal pra-osst aeaoroto 
floor slabs* dpslgiad with a rotxmbla plats* bays boon proridod ao 
that mXvw oan bo llftad onto ttta oporatlng floor aban naoassaiy for 
repair* In tho floor ara l aaa t od a taaobar of gratings that aan bo 
manually opanod or al oaa d* Otfaarwiaa* tha floor la ssalsd off Am 
tho root «f tho building* 

(S) Italraaya* +> thars ara too ndn stalraays for 
oaah building, loading ftrom tha grotnd Jatal to tho oparatlng floor* 
fhaao ara looatod* mm at tha front or aourt and* and ona at tho roar* 
Bath stairways ha*a landings at oaah Intamodlata Irval for aoooaa to 
tho toll and plpo fpllary flam* An operational laddar la iooatod In 
oaah ooolant pup pit an tha oparating floor* &mw laddara OKbanA 4mm 
to tha pipa 0tUavy floor for pmyoa o s of aalntwanoo and operation* 
A door In aaoh puq> pit opens ante tho aatnaaUeo on tha plpa ^llary 
floor* throe stairways sortend trm aaoh withdrawal allay to tha 
Operating flow* alth landings at tha plpa gpllary floor* eenasetlng to 
tho oat si Iks # Ihoaa stalraeys ara ecm nter ^ a l^itod In tha withdrawal 
allay ao that they any bo ewuag olaar In tha aasa of any traff lo re* 
quiring tho apaaa* 
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****** Proo—g Building Ventilation ayatoEu 

a* Purpose* - The prinary object of wntilation in the 
process buildings ie the dissipation of heetj the air circulation ii 
greatly in excess of breathing reqtdroaentist This heat la generated 
in tranaforner windings* motor windings # limits, and from aolar faaat 
throu^i the roof » with the sain eouroe of boat cowing fro© within the 
oells* The coolant system haa a rated e&peoity to *erry off the total 
haat of process ptnp ediabatio eoc^rcesien* but the tnaap casings, 
eonwrtsra, and connected piping run euff ioiently hot to liberate large 
quantities of additional boat which wart bo renewed* *bere are two 
principal requirement* to ba not by the ventilating system 

1* tleaomX of auffieient heat under wajcfansn eunaer tecperature 
conditions to Maintain within the cell* the atipulated 
teapemtura of tha prooaaa sftterlal* and to naintain it 
tanperature outside tha eella in the alleya and the 
operating floor that ean be tolerated by the operating 

erewg 

« 

8, To retain within the building* ae aaaoh heat ae poaalble 
under extrem e winter conditioner or all that ie desirable 
during apring and fiall* and a till naintain the atipulated 
temperature within the eello# 
b 9 Deelpu * The flrat of the above conditions ie tha 
aore difficult to &aet # and all calculations of air quantity haw boon 
aade on that basis* The paxiran aeautned iwm^ oondition of atnospherio 
air waa taken at 95°F and TO per cent relative hua&dlty. Ihe general 
design oallo for tha oiroulation of an ample quantity of air over the 



warmer oeoponent parte* SM* air abeorbe heat and la diaoharged throi^i 
ventilatore in the roof* St* baee&ent la mil ee&led from the converter 
floor* the woter allay and epaoe over the eella la aaalad from tha plpa 
gallery floor and wiihdraval alley** Ihe operating floor aaala tha 
operating roan from the rest of the building* It la possible to pet 
an air flow batmen theae different eeotiona by opening damper* and 
louvre ■* 

(1) Baeoaegt Virotllatlng Syatow* * the air eqpply for 
the eella and operating floor ventilating ayaberae entara At the sreer of 
baaeraent of eaeh building throu^i two penthoueea vhleh anoloee the 
the filtere* Air enters the penthoueea throng lowered opening* end 
pea see throng a eereened filter )*aJc* Into the baeeaneot level ataoa* 
phere* Higher building leiela are applied with baeenent air by tha 
baeeuent ventilating fane (App* B8)* The filter bank eontleta of a 
nta&er of fraws eaeh ooMyoead of oeveral teonty Inoh unite* fm> 
SO * SO x 1 Ineh filter eertrldgaa fit Into eaoh tmlt In eerie** Hie 
filter certrldgea ware eupplied by Owem-Corning Fiber-OXaaa Corporation 
and Beeeareh Produeta Corporation* the Ome«Corninc filters are 
eona treated ef Inberlaoed glaae flbere In a grille freae* The Beeeareh 
Produete filter eonelats of a paper filter pad eandwlohed b e tw e en two 
wire gride* 

(8) Ifranaf oraar Vfcult V oi ffilatlq tn* «» The trenaferiner 
vault vwotllatien eyetem haa the function of keeping the vault aaftdent 
air teaperatoiw below eet liadte* Air flow la influeod through eaeh 
vault by throe Buffalo Forge axial flow fans, mrytng In elae from 
SO to B8 inohee, depending upon the quantity of air required* 

**7 



(5) CmU VmOAUtim Syetsia* ~ The "ooll ventilating 
iyetetf 1 refers to air circulated In the vicinity of the process Mill 
as it part of the building etooephere* It Is eat lively distinct troei tfae 
dry air applied to the Interior of ttio oelLt (Par* 10«4)» The 
ventilating syvbaa halpa mlxrtein the oorroet iittra-ooll ambient 
temperature* an! keeps the call floor temperature at a level euitable for 
the operating craw. Atnoepherie air (aftar passing throufji the air 
fll taring ayat» and entering the building basenrat) la picked up ty 
tha 00 11 ventilating Dana ana of vfeich la looatad In ths basement under 
aaoh cell* in tha case of all buildings except thoae of Section 4* which 
contain tao rows of three fans aaoh for the fourteen cells* Call 
ventilating fane were applied ty tha Buffalo Forgp Coapeiy* B* F* 
Sturtemnt* and American Blower Company* fan eepaoity ranges froat 
16*000 to 14*000 cubic fact par Kixaxte* Air la distributed throughout 
tha building at a aarlaa *f thraa locations for aaah row of cells* aa 

fallow i 

2L At the curbing ba tw ai n tha withdrawal alloys ana the 

cou tartar floors* 
1* Across tha top of tha calls on the withdrawal allay alda« 
I* In the Motor allay and a little above the converter floor* 
(4) Operating floor Ventilation* «• the fans for tha 
operating floor are located at the canter of the bassoon* floor between 
the two rows of call fans* The nuriber of ventilating fans for the 
operating floor varies with the also of the building* With the exception 
of Section 4* all ten»oell buildings have flv* opera tins floor fana* all 
eigirfc-cell buildings contain four fans, and all siicoell building) 



have three operating floor fans. Each building In Section 4 la provided 
with three operating floor fans. 

9-5 • Process Building Heating System, 

a. Unit Heaters, - During extreme winter conditions, the 
retention of beat by the recycling process nay not be adequate to 
maintain desired temperatures for the operating crew. Heat say then 

be added to the buildings by means of unit type Trane Company steam 

» 

heaters, which have been installed in separate suction ducte in a number of 
operating floor fans in every building. The six-cell buildings contain 
two of these heaters. All other buildings have three. 

b. Steam Radiators. - Lavatories on the basement and 
operating floors each contain two steam radiators for beating. The 
basement floor proper has no beating facilities. The recycling of 
ventilating air, and the heat given off from pumps and motors contained 
in the basement is adequate for winter conditions* 

9-6. Process Building Lighting 3yatsm. - The building lighting 
and instrument circuits for each building are powered by two sets of 
oonstant frequency transformers. At each transformer bank, there is 
one normal and one emergency transformer, and a control center from 
which feeders radiate to the various panels. %e panels are in pairs, 
one normal and one emergency, and are located on the basement and 
operating floors. Each transformer bank furnishes the lighting and 
instrument power for half of two buildings. Two control centers are 
provided and are each equipped with an automatic transfer ositch. In 
case of power failure, the switch activates emergency feeders and panels 
with power from the emergency transformer. All eesential items such as 
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Lnstruncnt circuity reooptaclos, im$tria.<©nt boc.nl lifting, stair risers, 
br*G«r,K?uu r.rccL, transferrer vaults, fin-; varioia? lip* its tnrcu^ioiri the cell, 
pipe pt. lis ry* and operatic floors ero fnd frcn tMfs ©raargGncy circuit* 
Lost of tl.u circuits, except those no**; in continual tzs#, arc controlled 
fron tho panels* Local owitchinr^ hfcfi heeri cut to a rdni:rnv"n« 

S-7« Progoor ffuiidin^ C^p p ^SoCiticn frmioizm ~ A eound-po^rcd 
"telephone Bye ton ie provided for e^eh of t!,c process bull&ir^c* U^e 
eyatcr e oris late of "btyn call stations ar*d one master /station por building. 
Each sector., prosifies ocrrplote intcr^onrnriloatlon bebrctten stations in *t5ie 
p/sta* propor on a eocrron talking, ecleotiTO ringing bao is • The meter 
station provide for sirailteneously rin~?rr* all etctiens on Its respective 
eyston in the ceujq of en a£»r£oncy» ft*o truster stations and three call 
stations crs located on eacl- operating floor. T^e call floor© and 
vithdrrvBcl alleys contain four aall station^ a:rtf the? bascnent floorn 
hotsae tfcrt-e call 2tftiarfl # 



for the purpoao cf headline convnrtera wlisn thoy arc> &rj& tailed or 
witjidraim frcr. the coll rcors^ e.nfi for transporting pcrt&blo loci: fcnet 
.equiprront* Converters arc rxnrrxt^d on do3.15.ee antf transported by truck 
fro- tho conditioning buildia- to tho front end of tht? \rf.thdr&TOl alloy 
of the do sired building. A trc^etor-dram trailer (frlo 55) its provided 
for deliver in;- the converter to its point cf installs tictt* trailer 
is ^Qiii^pR^ witfc a hydrauTi* jfcsh an'* le-ro^ rachanlar; ov marts of *?hich 
Ifc height can be td^usfrt 1 to th-t of the tr^oV* It i^ further nnuippod 
?/ith a pen^r-d r i-n>r? vrfbich ?*hieh aorwa to now tike conTOrter and dclly 
fror the truck to the tr^il^r* Ttie trailer it* also used for transporting 
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section 10 - ivsrsi o;- pkocess service iib^liaticjo 

10-1. Introduction* - SMs section treats of process corvioo 
Ins to, nations desigjaed and constructed for uoo with the ntin cascade* 
Additional facilities, later constructed for service with K-27, are 
discussed In Section 14* Location of Installations described In this 
section io shown in the plot plans of Volumo 1, Appendix A, and the 
photographs of Voluno 6, Appendioos D1C and D17* 

10-2* Coolant Drying and Storage Plant (Section SOOrC^ 

Purpose* - Situated in the central court within the 
cciin cascade "U% Sootion 300-C servos the purposes of storing proooss 
coolant, purifying it as necessary, and distributing it to the process 
coolers throu#iout the plants 

b* DoslffiU 

(1) Coolant Storage* - Five otorago tanks, aaoh of 
10 # 000 gallons capacity, are usod for storage of CgF^g* Siose tanks 
are charged with fresh, dry coolant from shipping drum3, or with 
purified coolant fron the drying aye ton. Total plant invontory of 

C 8^1S * n 1100 an ^ etora^o is over 200,000 gallons* 

(2) Coolant Distribution* - The efcora f ~e tenJro aro 
oomiectod to a coolant header in each process building through a olosod 
distribution loop piped alon£ the entire insldo of the cascade n u"* The 
cell circulation systems are initially filled fror: the storage tanks* 
Thereafter, pumping is intermittent, and necessary only to replace losses, 
or contaminated coolant removed for purification* 

(3) Coolant Circulation* - C Q F 1G is circulated throuf^t 
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stage coolers, into roe 11 coolers* airi lnteraeotloT*l coolers. Each 
oell Is provided with an individual tyetam for circulating coolant to 
the six stage coolers, and an intoroell gaa cooler* Addltloml systems 
are provided for intoreeotional coolers at the top of tho surge and 
mete eye tern, and at the bottom of most oaeoade sections. In each of 
these circulation sya terns , CqFj^ Is punped free a snail surge dnra, 
through a water-cooled beat exchanger (coolant cooler )$ and through 
the process 91s coolers, thence back to the surge drum* Bach coolant 
circulation qystcm oetmeete to a building drain droa (App, S3) of 
sufficient capacity to hold all the CgFjg of the circulation s y a t ews 
In the building* Coolant can be punped frotn the drain drum, located 
in the baaewmt of each building, either back to the circulating system, 
to the plant storage tanks, or to the ooolant purification and drying 
eye ten* 

(4) Cootsaalnatod Coolant Betuww • Baoh building is 
equipped with a transfer puq?, taking suction from the drain droa by means 
of which contaminated coolant Is pushed back to toe vet Cg^ld storage 
tank in Section 300-C, via a special coolant return piping sya tea, 

(5) Coolant Purification and faying ayetesw • Ac 
coolant purification System (Fig, 56) is designed to rcaov* water, 
grease, lubricating oil, and other non~volatlle iwpuritiee. Coolant, 
which has becaoo oontacdoated because of leaks, is pimped from a feed 
tank, through a heat exchanger, and into a e tripping tower. Dry CqPjq 
is reooverod from tho bottaei of A toaer, and water vapor and sons CgF^g 
vapor are r emo w J froa tho top* The top mpors are condensed to form 
a two-phftae liquid, whioh flows into a receiver where the CgFjg phase 

10.8 



1b separated from the water* and returned to the wet storage tank* 
Die aqueous layer ie sent to an auxiliary separator vhloh removes the 
reminder of the CgFjg present* before the water is discarded* Dry 
CqF|0 fhxa the bottom of the toner flow fey gravity to a steam heated 
reseller* where it ie leporlaod* wltft all non~volAtlle material* 



retaining behind* Ihue* the mjor part of the mper ie withdrawn as 
purified Cg?|g # and the resainder is re turned to the bottom of the 
distillation eoluraa* A s&re extensive dlsoussion of the B-26 eoolant 
system way be found in Tolisne II of the Kellex Operating ftkutuale* 
10*5« Recirculating Cooling Water System (Section 800)* 

a* Purpose* * She principal function of the recirculating 



cooling water system is to supply water continuously* at a controlled 
tesspcrature* to the process coolant coolers* An extensive description 
of the system nay be found in Voluoe V* Part IT of the fie Hex 
Operating ttmuals* 

b* Capacity* • lbs following tabulation auunarite* the 
design estimates for plant requirements i 

Section Building Wuda» Flew (flPM) 

100 Feed Purification Plant SO 

800 thin Cascade 84*888 

800-C Coolant Drying Plant 800 

500 Product Handling System 100 

600 Surg* aad Tfcsta Syitm 16 

800 ffctor Syttna (Una losaaa* a to*) 40 

1000 Xftboratorlaa 600 

1100 Dry Air Plant 15*000 
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1800 Fluorln* Osmratinn Plant 866 

1400 Coaflitianlne Plant 8.560 

1600 Auxiliary Stwun Plant ItO 

Bm total design load ma taten u 1SO»000 0PM pr soswifaat «m 170*000,000 
gallons por day, a f low apprtociBatoly equal to th« total mtar require* 
aente of a 0l«7 of Philadelphia, Of the 108*845 gnHooi 

eatlnated abowt* eooe 8000 CPH wae to diaoharge to «ut»i Adding to 
this 1500 GPU 4a astiaatad evaporation Ion* and a blowdown of 800 
0PM* fhe plant aaka«qp requirement was taken aa 5800 QPJU 

o» Paalpu - 9* raoiroulating oooling water ayetea 
(Fig* 87) ineluAea t*o pwp houeea* ti«> water oooling toaere, and two 
individual aupply and return loopa # Loop "A* aervae the laboratories* 
the oonditioning area* and tho oast lag of tba eaaoada Loop *B" 

aervea Hie weet half of tba oaaoada* Connecting f lima witti aluloa 
gtitmn ara provided, and tia UnM with auitabla wiring ao aa to permit 
of erose«ootBieotlng tho too clrouita vfcan desired, Contlxatoaa oirou- 
latlon la Maintained throu^i tha two loope* and raapeotive prooaaa 
ooolara and oooling toeere, V ****** of a battery of recirculating 
punpa* kfcbe^up la supplied by aoana of a aaoond and anallar battary 
of ptanpa* fh» ptsnp houeee and oooling towers ara looatad Juet northwest 
of tha a in prooaaa building "tl*« 

(1) MafaHHg ftgft Houao (K«e01) # • Tia. tar from Poplar 
Croak flows throu^i an Intake dh&zmel whioh la protaotad by * traah 
rack, atop logs, and a travelling aoreen* Tha wmSm^op punp houaa la a 
41 x 80 foot building with accomodations for four ptaapa* three two- 
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stags deopwsll tterblne type pumps ere installed* wanuffcotured by 
Paoiflo Ptwpa* Ino*, each rated at 2000 GPU against a SO foot bond* 
These pxapa deliver water through 12 inoh discharge connections Into 
a 16 Indh nake*up water header* Use flew la than divldad Into two IS 
Inch Unas *hioh load respectively to the basins of the tooling towers* 

(8) Cooling ltawsrs (H«601* B-e0S)> • fao* cooling 
towers were supplied by the liar ley toc^aqy* with induced draft fa* 
cilitlea t part or all of which say be shut off during sold weather* 
Figure 88 shews the gmml construction features of one of the towers* 
At the base of eaoh tower a 54 indh warn water sain returning fro© the 
easoade area divides and feeds Into two 86 Insh sains* which in torn 
oormeet with fee wood distribution piping over the towers* Prom this 
point* water trickles down and is eoolad in Its travel to the tower 
baalna* These basins are oon n eo tod by f lunes to the oold wet wells 
wider the recirculating piwp house* Cooling tomr "A** containing 18 
oells and fane* ecrves loop "A** Cooling tower "8% containing 14 
oella and fans, serves loop "rf 1 * fiat ooobinetion* the towers are 
designed to oool 110*000 (PH fron or near an inlet twopsrature of 100°F* 
dam to 88°P with a wet bulb tenperature of T^P* 

(8) fteolroulatlnp: Punp House (K«e02)» * Ihe reclreu- 
la ting punp house overall dimensions are 168 by 94 feet* It houses 
twelve vertical Paoiflo deepwsll turbine pumps (six ratsd at 15000 
CPlf* and six rated at 7500 OPK) and two firs water ptsape* Spaoe 
accomodations are provided for additional pvsaps of the mailer sice* 
The building also houses sueh aooossorlea as an off loe* eleetrloal bay* 
ohlorlnator rooms, and storage facilities* The 7500 (TK puops are of 




the two«etage type* and also 80 Inches* lh*y are driven by 360 home** 
pmri 2500 wit Baton* Ih* lfl*000 flPK pm^s are of the • ingle*** tage 
type and else 86 Inches* they are driven fay 700 horaepoeer* 3800 
volt motor* • 

(4) Supply and Return tela Loops* - She twelve 
recirculating pxa^s take their suction from the cold wells* and dlsdhergs 
Into headers supplying the tec recirculating water loops* the nine 
mgi In eiee fran 48 inches at the nortti end of the prooess area* don 
to 8 inches at the eotrtfc end* Branoh oonneetlons are talasa off thee* 
mine* and run Into each of fee process buildings to eupply the prooess 
ooolant ooolers* lbs ws eater from the prooess is run into branch** 
which connect with the return walac* The warn eater return lines range 
in else from IS lushes at the south end* to 64 inohee at the base of the 
oooling towers* Before reaching the towers* both return headers are 
provided with a by^^ccs connection to the recirculating ptsnp house 
ttopply f lttte* lheee by*?a*s lines serve as an aid in holding oonetant 
eater tssforature mder varying weather conditions* 

(8) Process Building Pooling mttr Piping* •» Cool 
eater enters each prooess building throu^t a 10 Insh pipe which dlvldee 
to fom a lead (ranging in dlaneter ftrcei 8 Inches to 4 inches ) extealing 
down each elde of the besenent of Itie building* Water to each ooolant 

i 

cooler passes from the supply header through a three inch line to the 
water inlet on the bottom of the coolant cooler* Flow throu^i this 
line is United by a control valve uhlbh is actwtsd by a te mper ature 
controller* the quantity of water flowing throu^i the coolant cooler 
Is gov e rn ed by the temperature of CgFjg leaving the cooler* BuiUlqg 




water return piping la parallel and eladlar to tb* supply piping* and 
feede finally throu^i a 10 inch pipe Into the nain recirculating return 
loop* which l*e4e back to tho eoollng t o wo r e* 
10«4* Diy Air Plant (Sootdon U00)« 

a. Purpooo * • lha o xtr oao neoeesity' for eceeludlng all 
traeee of noiatura froa the prooeas ayatm lad to the oonetruetlon at tho 
MB olte of one of the largest air eoniltlonlng and drying inetal* 
lationa in tho world* Ibe dry air plant, looated within tho oaaoade 
eeurt* «as doaignad to eorre the following purpoeeei 

1* Provide purge eapaoity to f luah wet air from the 

Section 900 oell enoloeurea prior to plaolng equipment 
in operation* 

2* Provide a diy air eeel for equipment enoloeurea looated 

within Seotlon 800* 
8« Provide a United eauiait of pealing wedim for 

Seotlon BOO prooeaa puep eeele« 
4« Provide an iataraal dry air blanket etaoephere over 

eoolant aya t aa a in Seotiona 100* 900, and 900* 
6* Provide oontinuoue noroal operating purge of eell 

enoloeurea in Seotlon 600 throu^i earbon abeorbera 

to tho atnoephere* 
6* Provide dry air for inatrunente whidh are loeated 

within the oonditiooed enoloeurea 9 and ahioh bleed 

air into theee enoloeurea* 
b# Oapaolty * • Airibient air In eell* piping* and equipment 
enoloeurea la naintained at a dawpolnt of «4CPf* by a eultable eupply 
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of »750P daw point air* Bio following tabulation sisnraarlsoa tto 
da»lfsi roquiraoents for •75°P air in standard (nsosurod at 60°F 



M#T p # 0«i«a # ) cubic ffcet par sdnuts* 



SCFH 



IMSM 

Wold laataLgo (total plant) 
Proooai pwp seal* (Sootion 800) 
Constant purga (Saotlon flOO) 

Vhlve casing seals, valva stssa* 

compressor eoele, etc* (ahola plant) 

Drying plant oxoluslvo of mlvas 
(Sootion 1100) 

lbtal loaooo 

Purga capacity (72 largo oolla par dayj 
80 continuously) 

Recirculation 

Ibtal 



8000 
8800 
1000 

•ooo 

8000 



10,500 

t 1,000 
000 




78,600 

o» D»«lqa«, - fits dry air tyatm eocpriaaa raeireulatlon 
air ooe yr >Baor« Mad motors, »ln »« q p air oonprvssora and eoolors* air 



dryar*, 



•^■l^^ia^iall^MitM ^^bMA ^Lb^B Aa« till** ^i^iV^B^h^iBk^h^a' ^fe, ^^^^^^S ^^^M ^^b^bb^&A^I^^ ^b*^M. ^^m^b^M iiW^ia^iliM 

rerr xgora wxon sysiMa* a nrins aunottiamon ays van* 



notaork of diatribution mains and branch piping nooosaaiy tor tha 
supplying and roturn of 1**e dry air services, and a dry ecnpressed air 
system for supplying air to InstrunntB looatod wHkin Uxo dry air 
equipment enclosures* Tho gensral arrangement of this systam is shown 
in tho process flow diagrams* Figures SO and 40« Sis total dsoand of 
78*600 SCFH of dry air is divided equally among three idontioal and 
parallal divisions of the dry air systam* flie dehtuddifying plant 
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was designed to prooaoa air reoeived fro© two souroesj recirculation 
air returned fro© tfeo ^various enclosure casings of S action 800 # and 
atmospheric naike-^ air used for supplying loaa and purge requirement*. 

(1) RoolroulatAon Air* • Recirculation air la taken 
ftrom a branch haadar In aaoh of three plant divisions by two recircu- 
lation air oorcp res sore, which ooopraaa it trtxn a f^uge pressure of 8 
inches of water* to 15 p*s*l*g* (Pig* 59)* It ia than sent to tba 
series«errangsd water ooolar and brina ohlllar unit provided for each 
division* where it la oooled to $8°F* and ia aonduotad to oaa of tba 
two aottaated alumina drying units ("fydryers" ) connected to aaoh of 
the three divisions of the dry air plant* The air* which is now nixed 
with make-up air at ttoe entrance to the Hydryer, ia split into two equal 
atrsams witfcin the dryer, and paasos throu^i tso alusdna beds arranged 
in parallel (Pig* 40)* Ihe streams 5oln at the tydxyer outlet* shore 
the temperature is 58*F** preeaure 10 p*e*l*g* f and the dew point 
sinus 80°F* The alternate ^ydryer is always on a regeneration oyele 
during normal operation* Regeneration is acooapllshed by stripping 
the adsorbed water ty aeans of hot ataoepherio air* which ia discharged 
back to the atooephere* H» hot beds are then cooled with TO°F air 
bled from the recirculation air line* The bed«eoeling air ia recycled 
to the recirculation system after being oooled and reoenpressed* 

(2) tfeko*up Air* • Atmosphere air is drawn through 
a glass wool filter and an a bear bent cotton filter arranged in series # 
and is then oonspreeaed to 15 p*s*i»g» It Is next oooled to 88°F* and 
partially dehumidified by a water cooler and brine chiller* Froan the 
ohlller it ia passed throu^i a baffled separator to remove any entrained 



condensed ooisture* Bis *nake«-up air pipes are then connected into the 
recirculation air stream at the iaOLet to the Hydryer* 

(8) Rofrigsration Syitwu » A direct expansion 
eamonin compression rcfrigsrmtion unit eft luteins th* brine solution 
temperature at W°F* Qui anaonla oottprsssor takes suction frota the 
evaporating anaemia in the brine coolers* for idiioh peak load pressure 

r 

is 97 p*e*itg #t corresponding to an assaonit temperature of 2f°F# lhe 
compressor discharge press we is too p*s # l t g« Floir is then throu^i 
an oil separator and a ne tor-cooled condenser, trm whioh liquid 
armonla leaves at a tooperature of 101°F* From the con d e n se r* are»n1a 
floes throu^i a receiver and an expansion valve to the brine cooler* 
whioh acts as the aitwmla evaporator* Floir is then through suetlan 
tnps and back to the eoepreasors* A photograph of the refrigeration 
system is shown in Appendix E12. 

(4) Brine Circulation* • She brine circulation 
system ms designed for use of a oaleiun ohloride solution of 1*1 
specif io gravity* lhe brine circulation pumps take motion frota an 
insulated brine storage tank* and discharge through the erasonia- 
cooled brine coolers* lhe brine then flows throu^i the air ohillers 
and returns to the storage tanfc* 

(6) Distribution and Return* * B*s dry air 
distribution system consists of one min supply header* secondary 
supply headers located in the withdrawal alleys between buildings* and 
bmnoh headers to the points of ^ delivery* Ihe outlet pressure of 
the air conditioning plant (10 to 12 p»s*i*g,) is maintained in the 
distribution system* and is reduced at the point of delivery by scans 



of orifices or control lalves* The return system consists of various 
branoh eye teas, each with a booster fan whioh deliver* 1fce air to the 
collecting min leading back to the drying plant (K-»1101)* Ibe 
anoloeurea and secondary return ays ten ar* held at approximately one 
inch of water oeluraa fpuge by a control mlvw located in the booeter 
fan discharge line* 

(a) Instrument Air* - A separate supply eyetexn 
famines dry compressed air to inetaruB-enfca located within the enclosure 
casings* Dry air is taken froa the Section U00 win Supply header* 
passed throng a suction filter* and compressed to B5 p*s*l»g« Beat 
of compression is removed tqr eir-^to-eir afterooolerw* the air then 
flows to a receiver* where it is maintained at a constant pressure of 
80 p*e*i*g* Dry oonpreseed air say also be fed into the plant nitrogen 
system (Par* VMb (2)) should the pressure in the nitrogen distribution 
line fall below a pre«d#te»dned level* For a full description of the 
K«S5 dry air plant* Inference s*y be wade to Voliaae VIII of the fisllax 
Operating Mtnuals* 

d» Operating Status* «• It was disco wared during early 
plant operation that a "dead end s ys b sa f* would be more off ioieat than 
the recirculation systsm* Accordingly* suitable changes wore made in 
the piping system and operating procedure so as to enable operation 
without returning the air from the process buildings to the dry air 
plant* Instead* the process buildings are supplied with air at a 
oonetant pressure and essentially no flow (except that required to 
wake up for ezoall continuous Isetece losses and periodic bleedings). 
At various points in the oystsm* provision is made for blooding the 
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dry air to the a too sphere when the dew point has risen to minus 40 °F. 
This air is than replaced with sinus 76°F air from Section 1100 • 
10-5 • Compressed Air Plant (Section 1200) , 

a* Purpose* * The function of the "plant air system* is to 
deliver air at a pressure at 100 p*s*i*g* to points of Seotion 800 and 
other parts of K»26 where It is required for miscellaneous instruments*' 
(not located within the dry air equipment enclosures), maintenance, and 
other services* A secondary funotlon la to provide a supplementary souroe 
of minus 80°F dew point air far use in oases when the output of tha dry 
air plant (Section 1100) may fall below the demand* 

b* Capacity* - She compressor house (K-1201) contains fiTe 
air ooag>ressors # including two 8400 CK Ingereoll-Rand units* end three 
2000 cm Chicago ftieumatio o oppressors (App. Ell). 

°* P* < ^S n « - Fi-ff* air r*o*irera (Fig* 41) oonxutet to a 
common header which discharges through two afterohillers and two dry- 
ing units to the plsnt air distribution system* The latter consists 
essentially of a loop skirting the prooeas area and earring the main 
prooess buildings 9 and branoh headers leading frcm the loop to auxiliary 
buildings* One or more pressure oontrol re Its s in each building reduoe 
the air pressure to a desired level when neoessary for particular ser- 
vices* Plant air 9 at a dew point of minus 80°F* # is used for all ser- 
rioes not requiring the minus 76°P dew point compressed air produoed 
in eeotion 1100* The plant air system described in this paragraph is 
interconnected with the special compressed dry air system (Par* 10-4o 
(5) (a)) at Seotions 1100 and 800* At Section 1100, the arrangement 
is such that* should the pressure in the dry air header fall below a 
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specified level, the plant air will automatically dleeharge Into the 

dry air eyates to increaee tha praaaura. At Section 300, the ayvteac 

* 

ara eomplenentaryt that la either ay* ten will aupply tha other. Air 
frott Section 1200 la dried to a leaaer extent than that froa Section 
1100 1 but ita daw point la low enough 00 that It Bay be temporarily 
ueed for dry air oervioea without undue contamination of valuable Ma- 
terial*, further detaile can be found in Yoluaa V, Part III of tha 
bllax Operating Manual*. 

10-6. Lubricating Oil Bye ton, - Baoauae the importance of tha 
prooeaa pwpe to E-25 plant operation rank* aeoond only to that of the 
etage converter*, and ainoe aucoeeaful operation of theee puapa la 
totally dependant upon proper lubrication, proriaion for an axtcnaive 
and carefully dcelgnod lubricating oil ay* tea foraed a baaic require - 
went for plant dceign* 

a. Purgooo* - Facilitiea are provided for etorlng, 
puaplng, filtering, and oooling lubricating oil 9 and for circulating 
It through the ehaft bearinga of all prooeaa punpa of tha aain oaeoade, 
In ntaber approximately 5800. 

b. Peolgn. - Each building in Section 300 la equipped with 
ita own Independent gravity f«*d oiling ay* tea ehown acheaatically In 
Figure 42. 

(1) Drain Drum. * A horizontal, cylindrical , lubricat- 
ing oil drain drum la located in the baaaaent of each aaaoade building 
(App. El) , and la capable of holding the entire oil Inventory of the 
building. Drw else ia in proportion to tha number of call* In tha 
building. A typical capacity ia 3000 gallon* for a tan-cell building. 



00 Oil Conditioner* » A portable centrifuge haa 
betn provided for use at required points In occasional oil cleaning 
operations, vhloh are necessary because of eU(£it aludge build*up in 
the drain drm* The mlt ia a produot of the Do bml Separator Coqpaqr* 
and is capable of removing veter and foreign particles fro© oil at 
the rate of 900 OPK* 

(8) Oil Pwt» « ► Ak> oil prop* are required for each 
building* Under no real conditions, one is operating* and delitere S6 
per oent excess oil to tihe header* The oterf lev ia returned to the 
building drain dnan* and my be observed througi a si^it glass in the 
run-doen line to th© basamsnt* In eaae the pmp fails to deliver 
sufficient oil to the header f an autonatic float«oontrolled a lam and 
cut-in switch ia eetuatad, and tho spare p\ap is otartod* The prapo 
are of the centrifugal type, and ware supplied by Allle-Chalzaars, by 
the Aurora Punp Coapaqr, and by the Worthingbon Puap and tfcehinery 
Corporation* The alee of the driving Motor varieo with the msober of 
eella per building* A typical rating ia t6 horsepower for a ten-cell 
building wing 840 (PH of oil flow* 

(4) flltare and 8 trainers* •> foreign particlea nay 
daiaaga prooeaa punp bearingai it ia therefore imperative that the oil be 
kept free from dirt and grit* Howard this end, each building is equipped 
with an oil filter designed to resxnre particles larger than 0*006 inches, 
and a a trainer which reoovea particles down to 0*006 inches* The filter 
la located in the dleoharge line of the oil punp in the baeeaent* and 
the a trainer is located in the line leading to the prooeaa pwp bearinga* 

(6) Coolers « - Ttie lubricating ays tin was designed 



for * 50°P temperature rise of the oil passing thfou^ the bearings* On 
the Assignation of a ttf°F drop caused by radiation losses in the system* 
the oil cooler was designed to reduoe the oil temperature by IOPf* The 
coolers are standard Schutts and Koertlng two-paaa* watftr»cil heat 
exchangers. Oil flowthrou^i the shsll in a single pass* Cooling 
water sakes two passes through the tabes* 

(6) Instrupsntatlon+ «• The lubricating oil system 
is provided with suitable pressure, tenperabure, and f lor Indicators* 

(7) Piping* «* the lubricating oil system of eaoh 
building is sorted by an eight-dash pipe header running the full Seqgtb 
of the building, end located nine feet, four inches above the operating 
floor* The building header is fitted wife a branch for eaoh cell* and 
Is provided with an •H*«ehapod riser in which is loeated an overflow 
line and a f loab-oontro lied switch which operates the spare poop* 

Oil flows gravity frosi the wain header to the oell branch headors, 
ehieh supply the proooss pimps to be lubricated* A valve Just before 
the oell headers/ nalntains the pressure at 4 p*s*i«g* At this 
pressure* the orifioes in the bearing food lines will netsr the flow to 
0*6 CPU for tho load bearing and 1*7B GPU for the thrust bearing* 
After passing over a proooss punp shaft* the oil discharges to the 
building drain drum througi a 8/4 inch line* Further details nay be 
found in Volume 71 of the Xellex Operating LJamals* 

o* Lubrloatlnr t Oil* • the oil used in the luhrioatlng 
system is a turbine oil with an approximate ratine of SA E #10* and has 
a speelflo gravity of 0*865* She total inventory of lubricating oil 
for Section BOO Is approximately 120*000 gallons* 



10-7* Pry lfltrogen Supply S^topu 

119 * lh9 function of the dry nitrogen system 

It to deliver a suitable dry inert gkB for the various purging and 
sealing operations required In the process are** Operation* requlrix^ 
the use of dry nitrogen my be divided Into Am general olassifl~ 
eatlonej those which require nitrogen to be oontinually available but 
do not require a continuous flow/ and those uhloh do require a oontiuuous 
fleer* In the first group nitrogen is used to perform the following 
"purge and bleed" fuastiont* 

1* As a mdium for purging prooese equipment and piping 
during the prooeee of removing OFg* 

air into piping or equipnent ocartainlng proooss cm* 
I# In eertaln eases as a sealing nedlvsi betseen double 

valves en proeees gas lines of dianetere trader 8 inches, 

shore single s eated valves are used* 
4# for purging of portable CyF^ units (Par* 10-ffb). 
6* For operating the blowout preventer devioe in the 

prooeee gas pwp» (Vbl* 8, Par* B-lo)« 
A oontinuoue flor of nitrogen is required for the following funotionei 

U As a sealant material for Ohm prooeee gas pwps* 
%m As an inert 91s for the instruosnt datua header* 
8, As an inert gas for the buffer aonee in Instraoexxts 

and oontrol valves # 
b. Dtlfll* 

(1) Vkporl«T Plants - A dMoidptlon of the nltrogm 



generating plant (irtiloh is physical^ located in the conditioning Area) 
is presented in Paragraph ll*? • 

(*) Distribution Systocw * The dfy nitrogen (cede 
nu«i fr»74) is distributor by of a special piping system arranged 

to oonnsot the generating plant (1U0L406) with points of use in the 
process end conditioning trots* Any building sen be supplied witfa 
nitrogen at a pressure of 80 p*s*l* Ihe aajctamt flow in the loop **s 
ealoulated on the assumption that 42*4 oells per day sdgit be taken 
off stream end purged* with half that matter being purged slanHanoously* 
9ie sarlisrt voluns f losing me oaloulated upon the basis that the 81 
oells ehioh ad^it bo purged simultaneously mild be distributed anong 
the various sections of the process area in proportion to the anther 
of oells in the sections* Provision has been nade for dry air to 
rspleoc nitrogen vhousvor an interruption in ths nitrogen supply 
causes the pressure in the loop tp drop to a dangerous point* Sufficient 
air is provided for those services idildh oust operate continuously 
suoh as pusp seals* buffer sones* and datw headers* 

(8) Purge and Blood Systssu + Ths function of the 
purge and blood: system is to provide dry nitrogen for purging equipment 
and piping containing aai for coaling wlm enS deid ena Unas* 
During the purging of equipment* nitrogen acts as a diluent to reduce 
the concentration tff UF fl below 83 per oont # uhioh is the Maximum 
concentration the cold traps can handle* Eaoh cell is filled with 
nitrogen to atrmpheric pressure* onaoiAted to cold traps* re-fillod 
with nitrogen to epproarixnately 8 p*s*i*a*» azid egxin evacuated to Mid 
traps* The concentration of UFg in the cells is iimn at a point where 

10*17 




It will be safe to Open equipment* Purging of lines and Aratf Is 
handled in a similar manner* To avoid confusion in nomenclature, it 
should be pointed out that purging DP fl trm equipment amounts to 
"process gu recovery* (Par* 7*12), and le entirely dietinot froci purging 
nitrogen from the prooeee otreem (Pare* 7*11 and 7*14)* The headere 
and branobee of the purge eyatom are designed eo that the tine required 
to fill the equipment and piping in a oell* from 1 mo. pressure tg> to 
atanosphorio pressure* will not e xc eed 7 minutes* All of the oells in 
a typlosl 10 oell building oan bo filled with nitrogen in ell£itly 
over 90 minutes* 

(4) Pis y Sealing; aystsm* • Pwp Male are supplied 
from a etorage drum through a spring-loaded pressure oontrol valve and 
a surge tank* As nitrogen is consumed by the seals* the preesure oontrol 
valve allots more to bleed in from the storage tank* whloh has boon 
dMigasd to hold onou^i nitrogen for approximately a 12 hour run* 
Beeauee of the snail olearanoee Involved in the pmp seals* It le q 
essential that the nitrogen be filtered to remove aqjr foreign particles 
in the line* Bach oell system is supplied with three filters for <*iis 
purpose* the final filter is capable of trapping out partloles whose 
greatest dimension is 0*0006 inohee* A choke in the feed line to eaqjh 
seal ie provided* so that in the event of a broken seal the Inleekage 
will be no greater than teelve times the greatest normal inleakago* in 
addition to restricting the flow* the choke provides a convenient means 
of indicating and locating a broken seal from the Inoreaeed preesure 
drop across the choke (Vol* 3* Par* 8*14 ) # 

(6) Batter Zone System* - A buffer sons header 
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supplies ttie buffer aones of the differential transmitter© and the 
proeeaa control ibItob of the cell* Theee buffer eoneo Afford proooae 
protection agEtlnat air lnleakage in ease of failure of a diaphraxa or 
bellows* A capillary ohofc* flow eieiaont lndioatea any radical change 
in the condition of flow in the buffer tone line* Nornally tiiero will 
be no flow since the nitrogen la deadheaded in the imtruoenta* Oe* 
ou rc a oo of flow indloatee a break either to prooeae or to etaoapbere. 

(6) Building and Cell Pa tun Syeteaw m 5he cell datum 
•ystam (Par* &*»l2b(4) ) le arranged eo that It can be nornally connected 
to a cone tent prcaaure building datum header* or* if dee trad* to * 
ayetem #iioh wriea the dattm ae 1fce prooeaa preeeure veriee* Further 
Information la contained in Volts* III of the Eelloat Operating Ifcnualc* 

10*8* Mobile Service Ptalta* * Vfcrloue portable unite have been 
deelgaed to ecrra mieoellaneoua temporary purpoeee at azqr deaired point 
in tfee eaeoade* Uuqr of the operating prineiplee* deaigne* and funotlcno 
are analogoua to thoee of equipment described in Section 8* Hobile 
unite used at XMS5 are briefly dieoueeed below** extensive deeoriptione 
are available In Veluao XV of the Relies Operating Uanmle* 

a* Hl^fc Vheupp Puaplng PhUw* - Iheee unite are ueed 
in leak detection work* the pumping equipment le deeoribed In Volume 
8* Paragraph 6~10j the leak detection equipment In Voluae t» Paragraph 
6-ft* 

b« C-716 Supply* Purging and Diepoeal Ohitc* 

(1) Purpoeo* - It me planned to teat the perforranoe 
of all itame of procoaa equipment* prior to placing in aerrioo with 
uranluQ hesafluorlde* by preliminary operation on n-perf luoroheptane 
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(code msmt C«716) aa a process gas* Thlfi work 1a described In Vbitme 
6* Mobil* service unite were accordingly provided to serve the following 
purposes i 

1* lb oharge CyFjg Into the ^Ul« 

t* To momttf Mils containing CfPjg at operating pressure* 
5* To evacuate cell* containing sdstures of air and C^ljg 

at ataeephsrle pressure* 
4* 9s purge sir sad nitre gem continuously Aran equipment 
operating on C 7 Pj0 by withdrawing s mixture of air* 
nitrogen, and CyFjg* condensing and separating the 
Vu,t mporUlng it* and raturalne it to ffcs operating 

•QUlpBSttt* 

(2) Dcsigu • The C^jg supply* purging* sad disposal 
equipment is oomrtcd on a trailer* Approximate overall dimensions are: 
hei^it 12 feet« length 16 feet, and width 8 feet* Condensers* receivers* 
and ptnps are pyramided In the central portion of the trailer* arranged 
for THMdmrm «• of gravity f lor* and bold in position structural 
steel supports* 

(a) Oc Uncharging Bqulpamt* • flhea C^P^ is 
to be fed to a cell* It floes from a storage receiver to a vaporiser* 
froaa irtiloh it is piped to the sell* The vaporiser Is tads of silicon 
broasc* and has an external electrical strip heater* The receiver Is 
a 68 gallon drag also of silicon broaae* 

(b) Ssgpyal and Purging Bqulppont* * A vaet&m 
pttap and vapor condenser are used to reoove ^seoue fret* a cell 
and liqotfy it, C^P.» im Mparated from air or nitrogra by oondtt»» 
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fiction whon a cell containing dilute CyFjg la pur gad* Condensation la 
achieved by qmjui af an eiadliary two^etage Preon«28 refrigeration system^ 
The CyFjg condenser la made up of a hrocse shell and finnad oopper tubes* 

0* 0^816 Siyply Onlta, 

(1) P urpose* «• The C*S16 mobile eipply unite an 
designed to eupply fluorine (code mnot OS 16) to tho colls for the 
purpoee of conditioning eall piping aftar assembly* 

(I) Design* • Ihs fluorine la supplied to the 
process area lit cylinders at either of tno concentrations* Pure 
fluorine le furnished when a circulatinc conditioning procedure la to 
be need* and a to nol per ocnt fixture of fluorine In nitrogen *hen the 
etatlo conditioning Method le to be used* The cylinders ere filled to 
a pressure not eocooodlng 40 p***l« at Saotion 1800 (Part U^)# «nd 
counted on a dolly for ease of transportation within the prooeas 
buildings* the dolly and drum are transported between prooeaa buildings* 
and b e t wee n the prooeas area and Section 1800* by means of a epeolal 
truck* The drua la connected to the fluorine Inlet oonneotlon of the 
oell to be conditioned by neans of a speoial seotlon of pipe and 

4 

flexible ostal beee* the holding drua Uil/t inoh thlok nonol 
cylinder of 40 eubio feet capacity* &~l/B feet In length* 

4* Qgld Dlapoeal Bhlte* 

(1) r urp oe a* - Hie 0*41/0 disposal system ms designed 
to exhaust f luorine-citrogen mixture from equipment and piping* and 
traneport It by pipeline to the fluorine disposal plant* K-1A06 
(Par, 11*5)* Oils disposal plant ms not scheduled for oonpletlon 
during the early stages of K-46 opemtlonj one portable disposal unit 
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was therefore designed to i«m as a temporary means for moving 

* 

fluorine from cells after conditioning • 

(2) Design, 

(a) Permanent Syatem. * The permanent fluorine 
disposal unit oonaiats of a syatem of find piping with portable vacuum 
pumps. Fluorine-nitrogen mixture la withdrawn tram the eelle or other 
pieoea of equipeient to building header*. At the front of each building, 
theae gases pass through portable vaowmi pnpe which are used singly or 
In pairs, depending on the else of the equipment being evacuated. The 
gasee discharged from the vacuus punps pass through alet filters, where 
entrained pmp oil is removed, and then enter a collecting header ifcieh 
skirts the process area, and carries the gas to the disposal tower at 
Building K-1405* Stokes vaeran pomps are used aa described in 
Paragraph 5-9 of Voluse 2. A typical portion of the permanent piping 

■ r 
J 1 

system, and the portable pumping facilities, are shown In Figure A3 
(facing p. 10.19). 

(b) Temporary Dhit* * Bqulpment for the tempo- 
rary unit Is mounted on a trailer, and can be moved to the required 
location by i*ans of a truck. The temporary C-216 dlspoaal wagon la 
shown In plan and elevation by Figure AA (facing P* 10.20) . A schematic 
diagram is shown In Figure A5 (facing p. 10.21) . Fluorine -nitrogen 
mixture la exhausted from the equipment, after conditioning, by means of 
two vacuum pumps connected in parallel* The pumpe discharge through 
mist filters, where entrained puap oil is re m oved, and then to a ealt 
reactor Acre the fluorine la absorbed, and chlorine gas is released. 
This vessel la water-cooled to dissipate the heat of the reaction. The 
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effluent gao mixture, ooneleting of chlorine, nitrogen , and con* fluorine, 
litm the reactor and flow through a ooda lime trap where the ooootn* 
tretiona of fluorine and chlorine are reduoed to a aafe value before 
the gaa la vented to the atnoephere. 

e. 0*616 Abaorption Unite : - Two mobile unite were oon- 
e true ted to aerre ae a Mane for evacuating and di epocl ng of uranium 
hexafluorlde (oode names 0*616) from Caee I eella before the prooeaa gaa 
recovery aye tea was brought into operation. The mobile UF$ diepeeal 
unit, ahoun in the floe diagram, Figure 46 (feeing p» 10*22) , la mounted 
on a trailer eo that It may be eaeily moved by en electric tractor. It 
eonelete » ecientially, of a flexible hoee connection to the cell to be 
evacuated, a eaxbon trap, a vacuum pmp, and two niet filter* • Qaa con- 
taining from 10 to 100 per cent UF$ la paeeed through a valve and 
throttling orifice* ehereae mlxturee containing leee than 10 per cent 
UF6 Are fed to the carbon trap without throttling. The gaeea flow 
through a bed of mixed activated carbon and alumina where, at tempore- 
turee below 450°F, ie remove d from the pa etream by eurface edoorp- 
tion. At higher tompcrataree , QF$ reacte with the carbon to form 
non-volatile uranima oompounde and volatile eaxbon fluoridee. Flow muet 
be e topped if the temperature, ae indicated by thermocouple* in the 
eaxbon bed, rieee above 45Q°F. The unite mere deelgned to abeorb 233 
pounda of DF$. An aaaembly drawing of the unit la ebown in Figure 47. 
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11*1* Introduction* * In addition to tho conditioning area 
proper (designated Section 1400), this aeotlon treats of Sections 
1300 and 1500* alao physically located In the northeast region of tho 
K*25 elto tvhlch le spoken of saore broadly as tho °oonditionins aroa H 
In order to distinguish fac ill ties in this location from those of the 
process # power and adminiotratlon areas* Locations of struotures 
mentioned belovr are shorn In Appendix A4 of Volvos 1* and Appendix 
D 16 of Volurae 6* the following discussion of conditioning area deel^i 
nay be supplemented fay roforenoe to Vbluns X of the Kb Ilex Operating 
IfenualSj Book IX of the Kbllax Engineering Descriptions* and Sections 
111,(1) an! Ill* (6) of the Belles Completion Report* Conditioning 
area operations are oovered in V61ue» 5* 
11*2. Conditioning Building (K-1401), 

a* Purpose* * She conditioning building sio desired to 
house equipment and faoilitles serving a variety of purposes! 

1* Condi tioninc of the following c lassos of equipnenti 
a* Converters* 
b* Prooeas pm^a* 
o* l&soellaneoua suixasoenbllos* 
E* lasting of equipnenti 

a* Porosity and separation efficiency of converters* 
b* Vfccuun testing* 
5* Cleaning of equipsaent* 



4. Repair of equipment* 
6. 8 torn eg of e pare equipiaont and parts • 
6* Pipe fabrication* 
The conditioning building nas thus des i#»d basically as an extensive* 
and speoi&llsod mintemaoe plant where equlpmnt could be proparod 
for service in the process area. 

b» tolisdrary Engineering* • It ma necessary that tbe 
facilities listsd above bo available before any prooees equipiaent 
could be installed In the sain process buildings* She conditioning 
building and accessories were therefore eolieduXed for early con- 
struction* and had to be engineered in the shortest possible tire* 
The building (escoluslvo of special equlpoont and systems) nas desi&iod* 
under contract W»7407«eng«l9* by Ford* Baooiy and Davis, Ino* ; «ho also 
naneged the construction work* Decisions affecting layout of tho 
building and the axaount of equipment to be installed iroro primarily 
Influenced by too considerations t 

1* The Installation vould have to be large enou£) to 
handle an enomous volume of aquipiaent during the 
cans true tlon stagse of the K*25 progjmxa without 
beeocdnc » bottleneck* 
2. Overs is ing was to be avoided* sinoo it was planned 
that eventually the building vould be used for 
maintenance purposes only* 
The problem mo complicated by the uncertain status of the cleaning 
and conditioning development program* Analysis of tho cleaning* 
conditioning* and csiintenanoe activities planned established the feat 
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that a building 400 feet vd.de and 1000 feet long would be required* Hie 
building would have to be ooiivoniently located with respect to railway 
elding to facilitate reception of equipment arriving tlio imnufaoturers' 

A 

plants • It was also important that aooess bo amilablo to min hi#waya 
lead in r Into the process area* Fortunately* a steel frooowork ms 
found* of suitable also and dealgn* and partly fabricated for use by 
another project* A considerable a&ount of tine «ae saved by procuring 
tliio a teal | tiio frane&ork vao rapidly adapted by Ford* Baoory and 
Da via to meet specific K-J55 requirciaents* 



situated 300 feet east of the oasoade *lT* is a 400 by 1000 foot* one* 
story building of steel fnuao and brick vail construction* It la 25 
feet high, and contains a partial basesront of 72*000 square feet area* 
Overhead oranee serve operating floor space* Floor area *as originally 
allocated as follows t 



e* Original Deoim* - The conditioning building* 



Conditioning furnaoe rooa 



64*000 square feet 




24*000 



Pipe assembly shop 



41*6 



Cleaning area 



26,600 



'feeuusi testing area 



12*000 



Unit assembly 



28*800 



tlnit storage 



82*000 



Storage • parts 



20*300 



rbintenanoe and repair shop 



52*800 




6*400 



Transfer lanoa 



67*200 





Cafeteria 



4,000 




11,200 



Daaonont 



60.000 



468,000 



(1) Converter Conditioning Stands* - The converter 



conditioning stands war© designed to provide a 



b for pre^troatlng 



the diffusion stage converters by circulating fluorine*©! trogen 
mixtures * leak testing the entire assembly before treating, an3 checking 
the porosity of the barrier tubes before and after conditioning* It 
was neoess&ry to release detailed drawing and specifications to equip* 
nent manufacturers before adequate laboratory data wore available* 

For example, it was not known whether conditioning: for a few hours at 
S0O°F would be preferable to oondltionln for longer tines at lovror 



tenperatures | whether static or circulating treatnont would be roquirodj 
and whether dilute or concentrated fluorine gas concentration would 
be noat efficient. There was also uncertainty as to whether the 
presence of an oxide film would Interfere with the formation of a 
protective fluoride ooatinr and whetlier ooans could be found for 
resttml of objectionable cranio liapurities durinr barrier manufacture. 
It was possible that a hydrogen treatment and/or degas sing mi^it be 
required to prepare tiie barrier for conditioning. In order to provide 
for all contingencies, the converter conditioning stands were crip-inally 
desired to permit i 



1. E&pdropen treataent at temperatures up to 6O0°F« 



Degassing under hl^i veouun. 



Conditioning with or without circulation at teiopera- 
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tore a up to 5O0°F for as long ao 24 hours. 
Provision of c o n v e rte r oondltioning faol litis o vao based on the 
following anticipated dally production of converters at the Chrysler 
plant i 

Slso 1 2 units per day 

2 7 
S 7 
4 _4 

20 

Iho required xnsnber of standi was set at IB largo also units (for Sise 
1 and 2 converters) and IB snail also unite (for Sise 3 and 4 process 
o onvurter s, and purge converters)* Several months after the orders had 
been placed for tfas c onv er te r and puaap conditioning stand equipment^ 
and at a tine when the engineering of the conditioning aroa was well 
under way # oonoluslve laboratory data beoaxaa available* Optlimm 
conditioning called for a five hour simulation oyole Id dilute fluorine 
at 800°F* tydrogsn treatment and debasing were found to bo wuesees- 
eory, Hydrogen treating facilities were therefore eliminated, and 
plight dsolRn modifications were node In order to adapt tbo s tenia for 
beat operation at 5O0°F« 

(a) Furnaces » - Bio furnace o proper (located 
on tho sain floor) are of the eleotrlo&Uy boated, horisontel bell type, 
fitted with removable beads to permit setting tho converters in place* 
She furnaces and electrical control equipment were furnished toy the 
Oonsral Electric Company* Bach large furnace (Fig* 46) is 7'-ll~l/3* 
In diameter by 16 f *G" in length, and Is provided with a pLS~ti£jvt 



welded stool casing with 5 indies of insulation on the sidoc* and a 

refectory brlok floor* Heating elexasnts tilth a total oap&oity of 150 
A 

KB extend below the supports along the longitudinal axis of the furaaee* 
Ihey are divided Into throe separately controlled groups of 60 K5Y 
eapaelty each* the beating elements are flttod with stool casing which 
are conneotod to the s notion of throe oentrifuj^l fens* each of which 
Is driven toy a horsepower do tor* The fane circulate heated air 

tfcrou#i the heaters and around the converter in suoh maimer as to provide 
efficient faeat transfer* The upper portion is a secd««ylix)drloai, re- 
notable head* A skirt on the edge of the hood fits into a trough around 
the edge of the lower portion of the furnace* and provides for a water 
seal to keep the heated air from escaping through the joint betaeen tfae 
teo sections* The lover portion of the e&slnc is provided with a limit 
switch whloh is open when the hood Is r c o owa d j while in this position 
it prevents the o losing of fan to tor and heater evtrouit^* and affords 
protection of operators working on the fisraaoe* Ifaree 4 inch vent 
waives aro plaoed alone one side of the furnace, and additional valves* 
of 8 inch else* are located on the upper portion of the hood* fheoe 
are used for admitting air to* and discharging air frosts* the furnaee 
in order to assiot in cooling tho furnace and the converter at the end 
of the conditioning period* Ike m*ll ftornaoes are 6 f -5-»Vk" x 
12 » -6-1/4" * and sir&lar in design* 

(b) Alifgnaa&nt Device* - the lower portion of 
the furnace is fitted with an alignment devloe for locating oonvertere 
In the proper position* This devloe consists of tao rollers with axes 
parallel to the longitudinal axis of the furnace, and serves as the 
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support for the converter* Ihe rollers root upon mountings at either 
end which permit the assembly to bo Shifted laterally \r/ wemp& of Jack 



screws* The rollers tfaomeolvoa my be raovod toward or away frora each 
other at each end* Suaih moveramte shift the points of support so as 
to raise or lowr the converter* at either or both ends, in order to 
bring Hie flanged nestles to the proper elevation for aligmnent with the 
piping* A dog* with a turribuokle attached to the framework at one end 
of the furo&oe # supplies the mans for shifting a converter longl* 
tudimlly along the rollers* Adjuetnsnt is thds provided In three 
directions* Spacer pieoes to be counted upon the rollers are provided 
for the support of the Sise 2 converter so as to bring the elevation 
Of Its oenter lino to the sane height as that of the Sise 1 oonvertor 
when setting it in pl&oe for conditioning* 



conditioning g^e is traced with cooling colls and strip heaters* It 
passes through the floor* and connects with the circulating punpe* 
vaoutaa props* and fluorine re&oval pt*pe located in the bosencnt* Also 
Installed in tt@ basement are the furnace instrument pawls* gas feed 
lines* and exhaust lines* This arrancecusnt reduces the required base 
area* and serves tfc separate the operating orewc Aran the handling 
crews- (App. IS9). 



circulate gases at the rata of 350 CFB* The fluorina removal pucps 
(Vol* 2* Par* 6-0) arc rotary type -vcouun ptsps of 50 CFK oapacity* 

to 

capable of reducing the pressure in the assembly 0C 1 en* of neroury* 



* Monel circulating piping for 
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They tato snot ion from the circulating piping bo tro^n the discharge 
olde of ttio circulating punp and the furnace • The fluorine vacuisa 



sdst filter In the discharge lino* rtiioh leads Into cm of two fluorine 
disposal headers* A high mouun ptaap (Vol* 2* Par* 6*10) la connected 
to tho *A n end of the converter* and is used for evacuating the unit 
prior to treatment* In conjunction with a leak detector (Vol* S* 
Par* 6-6)* It la alao used for leak testing Of the entire assembly 
Before a run* Each amll etand la equipped with a £000 CPK w&euum 
punp* and each large etand with a 4000 CFW purnp* Appendix E9 shows 
a photographic view of converter test etand furnaoe piping and grasps* 



A detailed deaorlption of converter conditioning equipment aey be found 
in Vol*a» XXIII, Part Z of the Eellax Operating ttanuals* 



consists principally of a control panel* a pwp sub-baee t and a hood 



for enclosing tho puc^ casing during processing (Fig* 49 )» Ihe hood 
is oade in two sections* tho loner section being fastened to the floor* 
and containing a manifold of five bellows -sealed mlyss* Four of 
these 'valves control nitrogen* fluorine , oomon* and disposal headers • 
Tho fifth is looated at the ooexnon Juration of tho other four* All 
have extension handles for operating from outside tho hood* A flexible 
tube rune fran tho las throned to tho intalas f lango on the ptsqp* 

and a preusuro neasurexaent tap is provided in this line* Sixteen 800 
watt strip heaters are looated in tho lower hood* A licit switch on 
the heaters (open when the hood is of/) is installed far safety purposes* 
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Ths interior of the hood can bo ventilated lr/ Eeano of the coco exhaust 
systera trhioh o\eountes tho punp seals* Bach putrp stand hood is con- 
nected into JHiifl systen through e qulob-openlnc toIvo* Suitable aux- 
iliary system are installed for tlia supply* respectively* of f luorlne* 
nitrogen, lubricating oil, ins truant air* and electrical powor* and 
for fluorine disposal* seal and hood exhaust* end instrumentation* A 
full description aay be found in Volt*© XXIII, Part II of the Kellox 
Operating Uanuxls* 

(8) Bunning Best Stands* 

(a) Prelimimiy En^lneerliy f » - When it ma 
uncertain what decline in barrier porosity would be norml during 
e on v orte r conditioning* and vhe&er or not the conditioning operation 
would be carried out under eta tic or circulating conditions* it was 
criminally proposed that each unit (or a large mjority of the total) 
should be tested after conditioning to determine its porosity and 
separation performance under conditions Tdiich closely simulated actual 
operation* Tor tide purpose* the " running tost stand" was developed* 
and the converter test area vans originally desienod to aococmodate 
nineteen stands* 

(b) Purpose* • Specifically* the contemplated 
function of the running test stands wis three-foldi 

1* Tb provide a performance test in order to demonstrate 
that converters (and process ptsaps) would operate at 
pressure levels* friction drops* and flow rates in 
oonforaity with plant design* 

2* ft> moaouro the porosity of units as a final acceptance 
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test In this respect* 
8* Tb measure ths separation performance of oonverters* 

(o) Further Development* - Work with a prototype 
running stand at Chrysler, however, oorrob orated the basio permeability 
transformation theory developed, and the approximate oorreotaess of the 
oaloulated friotion drops inside the taiitj it followed, therefore , that 
measurements of permeability Bade on the oonditionlng stand with nltro* 
cam at atmospheric pressure and lev pressure drops oould be safely 
translated theoretioally to permeability of prooess gas under operating 
conditions* At the same time* the leak flow theory showed that damage 
to the barrier oould be more sensitively deteoted by low-pressure-drop 
flow measurements, then by measurements of deollne in separation effi- 
ciency* It also developed, subsequently, that oonditionlng of oonverters 
by oiroulatlng dilute fluorine-nitrogen mixtures would be preferable to 
statlo treatment* Flow measurements at the oonditionlng stand would 
therefore be available, end the running test consequently beeame un- 
neoesaary as a final aooeptanoe test* Ihis was fortunate, sinoe ex- 
perlenoe had proved that the running tests were time-ooneuning, and 
ver^ troublesome, meohanloally. 

(d) g»st Stands Installed « - Four running test 
stands (Fig. 60) were finally installed for the purpose of testing 
separation effioieney of oonverters of eaoh of the four standard sises* 
In addition, one was provided for testing the *A" pimf> Venturi meters 
(Par* 7-Sb), and two were constructed to serve as "breaking in" stands 
to determine the most desirable type of instrumentation for running 
tests* The test stands are arranged in a row along a trenoh in which 
are located C7F18 supply and return mains, nitrogen supply and exhaust 



■tins, and water* instrument air* and lubricating oil lines. Ilia 
trench lead* to a eerrioe pit containing equipment for supply and 
removal of CfF^g and CgFjg. Iha oervloe pit la 25 x 26 x 10 feet 
deep* Zt la provided with aooaaa laddara and with a ventilation 
system oapabla of handling 6000 CFH of air* The converter aaeertly 
far the four atandard alaa running taat a tan da lnoludaa a base for 
receiving the converter* in "A" pu^i and a *B W p\of> of alaaa oorro^ 
pending to tha omverter alaa ara permanently installed an oonorata 
sdb-baees at aaoh and of tha converter baaa* 

(a) Gf*M *W>ly Byetam» • n-perf luoroheptsme 
(C^F^g) 1b *■ a fluid* Iha utilities for tha ei^ply of C^F^g 
ara looatad in tha eervioe pit from which taat fluid la furnlahad to 
tha eeveral taat atanda md removed trm tha converters on taat In 
tteoe atanda through pi pa mains in the dlatrlbufclon trench* C^F^g la 
introduoad trm ehlppinfc dnm into a drier, whloh ia mounted over, 
and drain* Into* a horls<mtal charging tank* Fr« tha oharglng tank* 
tha olrouit laada to tha C^U 'luid heater* Thla apparatus emulate 
of seven double -pipe elcmente* aad corves to prahaat tha taat fluid 
with steam* Frcm tha preheater, CjFjj delivered to a rob oiler* 
Iha vapor fana ra tad in tha rabollar la delivered to tha trench dia- 
tribufeion system. 

(f) CgF M Supply System* - Prooaas ooolant 
(CgFjjg) la applied to tha ooolara of oenvertoers undar taat* Iha 
GfeFig system la designed to finish a owtinuouc eupply of ooolant* 
at oontrollad tamperattjre, to any single taat etand* or to miy number 
of taat atanda op orating simultaneously* the system lnoludaa a storage 
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tank, coolant cooler* coolant punp, and spore punp« 

(g) Pimp Soal flystsn* - IVooedures for the 
totting of converters on the running toot standi call for tho cir- 
culation of nitrogen* and mixtures of tho two gates* Nitrogen 
is used principally as a circulating medium for warning the system* 
During this step, the mechanical work of the circulating pu^> is con- 
verted into heat* and wants the comforter and piping* During this 
stage* nitrogen must be used for sealing of the pops* While testing 
with C7F16 or Mixtures of OfFig and nitrogen* it was inportmt that 
there would be no dilution or change in dilution of OyFjg* The seals 
accordingly had to be supplied with GjFjg Taper. Bras requirements 
oalled for a seal gas supply from two souroes* litrogen is delirered 
to each stand from a wain under a reduced pressure of 5 p*s*i*g* 
0»F]£ is taken fron the main Taper line in the trenoh in which the 
Taper pressure is S p*s*i*g* Sinoe CfFjg will oondsnse at atmospheric 
tsnperatures when wider pressures above 1*B p*s*l*a** the wain Is 
stem traced as are also the branches leading to the seals of the 
pumps* At each poop* the nitrogen supply passes through a gas filter * 
and branches alongside the punp base* One branch leads directly to 
the puqp atmoqpherio sealf the other joins the CyFjj eupply line* the 
oesnon line connects to the inmir eeal of the punp* The Taoutai ohanbor 
of the eeal is connected to a Tecum header eerring ell of the test 
stands* Too 15 CFU Stokes Taouun piaqpo maintain the seal Taouum header 
tmder Taouua at all tines during operation* 

(h) Instrumentation » - Primarily* instrumenta- 
tion is provided for the purpose of measuring the gas flow rate and 



preaeure lot Ma tfaorotgh the barrier tubes of a oonverter under test* 
together with the correepanding rates of flow and preaeure loaeea 
mdar aatabliahad preaeure and temperature conditions. Separation 
factor taata require sampling and analysis to eatablish the percent- 
ages of nitrogen In nitrogen adxturaa at the Inlet and outlet 

polnta of the oonrerter. 

(1) High Taomat Puay. - A 2000 GFM Was ting houee 
high vacuum diffuelon pmp oonneoted to the inlet at the "1* end of the 
converter aeeesbly produooe the vacuum neoeaaary for leak testing. 

( j) Lubricating System* - Lubricating oil for 
the ptoqp bearings la pipad through taranobaa from the eupply and return 
header a connecting with the oentral lubrioating ays tea (wfaioh also 
aupplias the pumps under treatment in the conver t er conditioning stands). 

(4) Pipe Assembly Stoop* • *hls area was used by the 
Mideast Piping and Supply Company for asaeabling of prooeaa piping 
(Vol. 4). 

(6) Cleaning Arsa. • Cleaning faoilitles inolude a 
degreaaer capable of hndllng any unit die- assembly, fire snail 
auxiliary reservoir tanka for o leaning solutions* a eat of turning 
rolls for cleaning large cylindrical vessels, water filters # and four 
drying units* Stew and acid fiaes are exhausted by aeana of fire 
50,000 CFM fans (Par. 11~8> ) • Ihe o leaning operationa are carried out 
in twelve tanka each approximately 84 feet long, 6 feet wide, and 4 
feet deep* Five are rubber-lined* and three are lined with acid re- 
al sting brick. Ihree contain steam heating coil a # and aix are equipped 



for forced oiroulatton* All ovorflov to a trenoh system depressed 
In the floor* Iho tronohea are lined with eo id-proof brick, and 
oonduot waste cleaning eolde to Building K-1407 for neutral Is ation 
(Par* 11*6)* She o loaning shop oan handle equipunt ranging froa 
Mall valTse to largo plpo aaaedbllea, and la • quipped for solvent 
dogreaslng, alkaline cleaning, water rinsing, acid pickling, scratch 
brushing, and aurfaoo passivation. 

(<) Taow Btating Area* - The nowa tea ting 
area adjoins the cleaning area* It contains eix portable raeuun 
atwda for tea ting pipe ae**abliee« Vaeuxai tea ting of oqulpaont to 
be newly Installed in the prooeaa plant, or re-lnatalled after repair 
ml/ or reconditioning, le oarried out in this area* In addition. 
Mobile equipment la ueed for vaoum tea ting at rarioua looationa 
throughout the building* Vaoiaa testing equipment la dlaouseed in 
Volume £, Paragraphs 6-10 and 6-4* 

(7) Vxdt Assembly and Storage Area* - Ihia apaoe 
eaa ueed for the assembly of prooeaa piping. After original K-ZS 
oonatmotian and equlpnant installation was finished and^- conditioning 
of the prooeaa piping was begun, this area was converted for use in 
disassembly of unite before o leaning. 

(6) Maintenance and Repair Shop* - Six dirlaiona 
vera originally included in this apaoe i naohlne shop, tool roon, heat 
exchanger shop, pipe and welding ahop, sheet vetal shop, and electrical 
ritop* These facilities were capable of staking general and epeolflo re- 
pairs to all olasaes of prooess equipment • 

d. fro sent Design • - After oonp lotion of the initial 
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aotivitiee involved in cleaning conditioning t assembling, and pro- 
paring for inatallation the 1 arge i|ua)iti t ie • of proooaa o quip— at and 
piping ra qui rod by the diffusion eaaoado 9 a nxnber of internal deelpi 
and arrangement ohangoa were made in Building K~1401 t in ordor to make 
no at effective uao of tho facility* Tha praaont layout la ah am in 
Figure 51* Facilltioa currently inetallod nay bo broadly classified 
tmder tho folloiring hoadiagat 

(1) Conditioning fltanda# - Six converter etanda and 
eight puqp atanda have bean reaunred in order to make room for develop- 
mmt work now being oarried out In thia area (eee be loir) • 

(B) Running teat Stande» - These unite are being 
maintained in standby oondltion* 

(8) Cleaning and Vaown testing Feci 11 ties* * Theae 
areaa hare not imdergane important ohangea ainoe their initial con- 
struction* 

(4) Maintcmanoe Facilities. - Maintenance faollitiea 
have been greatly expanded 9 and at praaont occupy the greater part of 
the entire building* Sinoe tho etart of plant operatlone* the amount 
and typee of maintenance work done in the conditioning building haa 
inoreaaed steadily, witti much of the repair work previouely done in 
te^orary ahopa eet up at varioua pointa in the prooeee area being 
transferred to Building E-1401* which now includes the following ahopa i 

lm Carpenter chop 

2* Paint Siop 

8* Pipe Shop 
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4. 


Insulation shop 




6. 


Tfelding shop 




6. 


Vacuum puny shop 




7. 


Electrical ahop 




8. 


Machine shop 




8. 


Equipment test and Inspection shop 




10. 


Building end ground « shop 




11. 


Yalre repair ahop 


* 


12. 


Sheet metal ahop 






(5) Re-tubing Area* - A oanvsrter i 


■e- tubing and 



teg ting area has been set up in the northern third of tive building. 
Equipment ahipped from the Chrysler lynch Road plant has been in- 
stalled for this work. This includes apparatus for assembling and 
re-tubing converters, test equipment 0 and the air conditioning ays tea t 
formerly used at the Chrysler plant. A process pump and seal shop is 
also located within this area. 

(6) Barrier Testing I^at^tory . - A nmc barrier 
test laboratory is being set up in the northwest corner of the build- 
ing. Cccitruotion of the laboratory was started in October 1946 , and 
is now about 06 per oant eosiplete. The department consists of fifteen 
of floes and indiridual laboratories containing barrier manufacturing 
and testing equipment, which was shipped to K-25 from the SAM Labora- 
tories (Vol. 2), and the Houdallle-Bsrsbey plant. The following 
equipment has been installed t 

1. 
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2. Two ocntrifuge a . 



8. 



DELETED 



DELETED 




DELETED ^ ^ 

DELETED /> I fa 



6* E loo trio otkus. 





DELETED 



» V 



10 • A largo group of f low and pressure recording lustra- 
Rants for toe ting efficiency of barriers. 
11-3 « Accessory Conditioning Structures* - The following twill 
Inge are located adjacent to the conditioning building, and 



accessary purposes* 

a* Control House (K-HD2). - The eontrol house la a 
ataxy and basement structure adjacent to the west wall and near the 
north end of Building K-1401. It houses electrioal and control equip- 
ment for apparatus in the K-1401 furnace roosu 

b. Fan House (g-1408). - Tho fan house , a one-story 
ooncrete and hollow tile structure, is loos ted just east of the con- 
ditioning building cleaning arsa # and houses five 60,000 CFM motor- 
driven fans which exhaust the acid fumes from cleaning operations* 
To eliminate any possible recirculation of fives, the air and Tapers 



are discharged 60 feet above the ground through a special stock* 
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°* iold Btorago House (K-MP4) * - A storage ayatan w*s 
constructed along the east side of the conditioning building for handling 
and storing hydroohlorlo and sulfuric acids* Two 10 # 000 gallon took* ara 
located adjacent to a railroad aiding , Puapa and vulvae ara anoloaod In 
a piflf> houaa far unloading acid, and for trenaferring It to ttaa o loaning 
tenke* 

U-4. Fluorina Generating Plant (Section 1800)* 

a* Purpose* - The K-26 fluorina plant waa daalgnad to 
wnufaoture* handle* md at ore the large quantitiea of elenantal fluor- 
ine gaa required by the Project for conditioning purposes* 

b* Preliminary Engineering - Be search and davelopaent 

arc. 

on wethoda of producing fluorine i* dlaeussed in Book VII * Ihia work 
was coordinated by the Kellax Corporation, and involved a todies and 
investigations at a number of industrial and university laboratories* 
Xhe decision was wade to pronride asnufaoturing facilities at the site 
beoause of first f the Importance of an unintamqpted supply of this 
apooial ohaadLeal* and* eeoond # the desirability of avoiding the pfaysi- 
oal dangera involved in attempting to trantport largo quantitiea of 
the substance over long distances* The general dcaipi of the fluorine 
plant was worked out by the Hooker Kleotrooheatioal Ccaqpany* who also 
carried out initial operations* under contract W-T40S-eng-258 (Vol* 6)« 
Detailed de eigne and construction drawings were prepared by Ford* 
Baocay and Davia* Ino** who also Managed the construction under contract 
1^-7407-oag-19 (Vol* 4)* A number of design fbaturee of the fluorine 
plant (e*g*,inetnanentatlon* safety devices, and HF removal aye tea) 
were developed jointly by Hooker* Kellex* and Carbide* 



o« Capacity* - lha intermittent and variable nature of 
conditioning operation! planned* Hade fluorine gas requirements 
dlffloult to prsdlot* Beet estimate a prepared by Kellex^ indicated 
that a supply of IK) pounds per day would be necessary* Seven fluor- 
ide production oells were installed in Building K-1801, with spaoe 
for eeven more. Eaeh ean produee more then 80 pounds of fluorine per 
day* Because of the importance of avoiding contamination of equipment 
being conditioned* parti oularly the barrier surfaces of converters* the 
following fluorine gas product specifications were laid down i 



Oxygen 

tydrogen fluoride 

list 

Fluorine 



less th*m 1 per cent 

less thm 1 per cent 

less than TO parte per million 

greater th» 96 per cent 



Section 1800* with a 



storage 



one of the largest fluorin»»under»pressure installations in the country* 

d* Doslyu - Except for a single pilot plant installation 
(Book Vtl)* no industrial utilisation of fluorine had ever been under- 
taken prior to the 1-26 Frojeot* fluorine is the most reactive of all 
elements* Because of its extraordinarily aggressive chemical nature* 
special designs and precautions were necessary throughout the prepoeed 
installation* the fluorine plenties constructed* consists of three 
buildings of steel fnme and brick wall construction* located several 
hundred feet north of the conditioning building* Certain of the equip- 
ment is enoloeed by brick barricades* special ventilation is provided* 
and an elaborate alarm system is installed to warn of equipment failures 
or other em e rg e n cies* the plant is briefly described below* and a flow 
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diagram for Seotlon 1800 it shorn by Figure 62, in four partej 
further discussion it provided in the Kellox Completion Report, 
Seotion III, (1) E. 

(1) Generating Building (E-1801)* - Building 
K-1801 houeee fluorine generating and auxiliary equipment, meohan- 
ioal oonpressors, an offioo, aaid a laboratory* 

(a) Electrolytic Cells* - Fluorine ie genera- 
ted by eleotrolytit at 1D0°C of a solution of potaaciun fluoride (IF) 
in hydrogen fluoride (V), 1he composition corresponding approximately 
to 1*8 nolo of HP to 1 mol of KF* lhe BP ie decomposed into hydrogen 
(Eg) which forme at the oathode, and fluorine (Fg), which font at 
the anode* Each oell requires a maTlmimi ourrent of 2000 setperes* 
Direot ourrent power at B*B roltt it eupplied from eight oopper oxide 
reotiflert per oell* The anode assembly oontiett of 28 oarbon bladee 
(1-1/2 x 6-l/i x 18 inohet) bolted to a oopper bar* A eteel eoreen 
diaphragm eurrotmde the anode t, and two eteel oathodat are plaoed oub- 
tide the eoreen* Two per oent littiium fluoride it added to the electro- 
lyte to retard anode polarisation* lhe oellt are equipped with warm 
water oooling ooile widoh oan be ueed as steam ooils at time of shut- 
down to keep the eleotrolyte molten* the oells operate with oontinuout 
BF feed, and oan run for long periods of time without replacement* 

(b) BF Absorbers ■ » - lhe orude generated fluorine 
ie contaminated with BP* It ie purified by passage through soditei 
fluoride (BaF) tray sbsorbers, whioh reduce the UP content to a Talue 
below 1 per oent* BF ie removed from these absorbers periodically by 
regenerating with hot airi regeneration off-gas it piped to the die- 



petal tysttta at Building K-1406 (Par* 11-5) • five Hp-free fluorine 
gat flora at a pretture of teveral inohet of water to a surge tank 
In Building K-18Q2 as detoribed below* Ttm hydrogen gae watte product 
it unt to a water torubber to reaove flP, and it then Tented to the 
atnotphere. 

(o) Pretture Control* - All oellt diteharge 
fluorine into a tingle header, which it interoosneoted with the hydro* 
gen header by tent of a differential pretture eontrol tytten* In thit 
w*y f whtn the pretture varies in the fluorine nain, the hydrogen pretture 
it ed jutted to an equal ralue by throttling, to that the eleotrolyte will 
be at Intel ned at the itt level in both the anode and eathode ooapart- 
■exits of the oellft* Zf thit were not done, the hydrogen would find itt 
way into the fluorine ohwtbery «Mmbm»i with a rotulting explotion X 
that night break the cell* Zf the pretture in the fluorine sain rltet 
abort a pre«detersined level, (e.g #1 4 inohet of water), the fluorine - 
line it Tented into the ditpotal line* Converts ly, if a vaeutst develops 
in the fluorine linet, the tutonetio eontrol tystan bleedt nitrogen into 
the fluorine header to break the vesuun, thereby prevent lag the potti~ 
bility of Mitture inleakage into the qyttat* (Moisture rtaott 
violently with fluorine* ) A tlgnal light system af f ordt warning when 
fluorine begint to enpty into the vwnt line, or when nitrogen begint 
to bleed Into the fluorine line. 

(d) Conprostort* * A prooett detlgn change wat 
effected in the nethodt of handling fluorine, when tui table ooaprettort 
beoawt available* The to wore Installed in Building K-1501, and are 
ditoutted below. 



(2) Storage Building (K-1SQ2)* 

(a) Surfip Tanks* - Surge tanks in Building 
K-1802 provide dawplng of pressure variations in the fluorine lines, 

V 

bo u to Mini wise the load on the automatic oontrol system* Two twiks 
are provided* one of wbioh normally oparatei floating m the line* the 
other aoting as a spare* they are of nickel-olad steel, 4 feet in di- 
saster, slid 12 feet long! gage pressure is nomally several inches of 
water* The gas flows trm the surge tanks to the liquefaction cubicles 
(or compressors)* 

(b) Storage Tanks* * Three additional nickel** 
elad tanks, each 6 feet in disaster and 20 feet long, provide storage 
for about l^l/Z days* fluorine production* The original design was 
based on the assumption that the tanks would be operated batoh-wiss, 
one tank being filled while the oilier discharges to the conditioning 
building, the third being a spare* However* should it beoone desirable, 
they oan be operated floating on the line* The tank* are designed for 

a working pressure of 100 p*s*i*g* and fitted with 00 p*s*i*g* rupture 
disos* They are equipped with nitrogen lines for purging into the 
disposal plant, K-1406, and oan be evacuated from that point if neoessary* 

(o) Pressure Control* - Converters to bs con- 
ditioned cannot be subjected to pressures greater than 5 p*s*i*g*, and, 
as a safety precaution, conditioning building fluorine line pressure 
was lisdted to about 1 p*s*l.g* Since storage pressure was to be in 
the range of 20-80 p*s*i*g*, an air-operated, samel type valve 
(Par* 8-lle) was developed to Maintain the pressure below 2 p*s*i*g« 
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As a double precaution. In case of failure of this valve, a second 
valve was provided, designed to shut off automatically In eaM the 
pressure should tend to rlee above 6 p*s*l«g* To allow for sweeping 
fluorine froi the lines in the event of fires* or before opening then 
for Maintenance, it was initially intended to run cross eoaneotione 
froa the fluorine pipes to nitrogen supply* Instead, however* at the 
request of Carbide end Carbon Chasdoals Corporation, a high pressure 
nitrogen oyllnder, separated from the line by a rupture disc, was 
plaoed at the end of each line* Kith the development of vacuum pops 
to handle fluorine, adequate weans for quickly evacuating the piping 
beoane available* 

(3) Liquefaction and Bottling Building (K-1808). - 
After various neans of handling the fluorine were oonsidered, pressur- 
ing by liquefaction was selected as the best available Method* Other 
alternatives studied were aechanie* eonpressicn, pressuring with nitro- 
gen, operation of vessels and lines under partial vacuum, and pressuring 
by refrigeration and heating, the ohoioe of the liquefaction nethod was 
baaed upon considerations of flexibility of operation, end w1n1 mm operat- 
ing hasards* However, provision was also made for eub sequent conversion 
to neohanioal compression in the event of suooessful development of a 
suitable compressor. 

(a) Liquefaction Cubicles* - Biere are 12 
oubloles In Building K-1503, each one of whioh is capable of liquefying 
gas and re-vaporlslng it either into Hie storage tanks at K-1202, or 
into portable cylinders whioh can be placed inside the cubicle. Cubio- 
les were operated batoh-wlse, with one always followed by another in 



such Banner that the flow of gu to and fr« Hie building was oontln* 
uouii Ihe gas was a<teiitted Into an all-nickel borfc imaersed in a 
larger t«is#1 containing liquid nitrogen. Condensation of the gas 
created a Yaouim in the bosftw When approximately 10 pounds of fluor- 
ine had been afaltted, as indioated by the eoale fron which the bafe 
was suspended, the adnlsslon of fluorine vu stopped* and tho liquid 
nitrogen bath lowered away* She subsequent warning vtp of the boab 
vaporised the liquid fluorine ; wbsn the pressure reached 80 p*i«l*g», 
the gas was allowed to flow into ttie storage tshks at E-1S02. Khan a 
portable cylinder was to be filled with fluorine, it was brought Into 
the eubiol* on a buggy, and filled in the sane nanasr as a storage tank* 
flfcteee la provided at the west end of Building K-1S05 for oyllnder Main- 
tenance, as required, and for oyllnder purging* Vaouun pimping faeill- 
tiei are also available for ereouation of the cylinder a* / 

(b) Copreraion to Medhsnloal Ooapression* - By 
August 1944 Booker, aided by Kellex, dereloped a satlsfaotory dlaphrag*- 
type puqp, which was fabricated by the Wilson Pulea- feeder Ocwpa&y* At 
the direction ef Kellox, Booker then Made en engineering analysis whioh 
indicated that, fro» the standpoint of operating economy, it would be 
rery desirable to ohange from liquefaction to nsohanleal oosipression* 
Accordingly, the Installation was designed, cooperatively, by Hooker, 
Carbide, and Kellex* Two oonpressors, wiHx related oontrol e qui pant, 
were installed in Building K-1801, According to the revised Method of 
operation, which was begun in February 1945, generated fluorine is ocs^ 
pressed and delivered to the storage teaks in a straightforward puling 
operation* the liquefaction installation In Building K-UOS is now in 



standby status, the pump eonsiete of tiro diaphragm heads spaced 
•one distance apart and hydraulloally connected* Iba power aida 
dlaphraga la ooimected to a reciprocating oil platan naming at a 
apead of 00 strokes per minute j the impulses are transmitted to a 
■anal pump diaphragm through a two-inoh monel pipe filled wltti fluoro- 

■ 

lube MFL« Ihe puap dlaphraga transmits the iapulaea to the fluorine 
through a auction and dlaoharge valve head* The puapa are located in 
a apeoial aeotlon of Building K-1801* and take auction frea the aurge 
tanks in K-1502. fluorine la delivered under pressure to the atorage 
tanks at K-1302* or to portable tanks at E-1I08* 

(4) Fluorine Dlatrlbutiop Byrbaa* 

(a) Distribution to Conditioning Building* - 
Slnoe the fluorine generating plant oould be located adjacent to the 
conditioning building* and only one portion of that but ldlng required 
fluorine* a permanent piping system was eheeea for this service* To 
insure reliability* and to exelude the poaalbllity of contamination 
by duet* mist* or air (which would be intolerable* for example* In gaa 
to be ueed for conditioning of barrier eurfaoea)* a melded* all-nonel 
system was designed* 

(b) Distribution to Proooss Area* - Fluorine 
was to be used at hundreds of widely scattered* and frequently vary- 
ing* point a in Section 800* and was to be required in intermittent and 
extremely variable Mounts* These considerations led to the choice of 
mobile cylinders for distribution to this ansa* instead of a permanent 
piping system (Par. 10-6o)* 
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11~6. Fluorine Disposal Plant (E-1406)» 

a« Purpose* - The fluorine disposal plant was designed 
to absorb the toxic and corrosive fluorine and hydrogen fluoride east» 
ponante of various waste eases before venting to the a tao sphere* fheso 
gases arise from to* following eoureeei 

1« Uanifold vents and cylinder maintenance in Building 
K-1805. 

>• Dehydration, oell purging, and 9 absorber regenera- 
tion in Building K~1S08« 
8» fank evacuation and purging In Building K~1802* 
4. Tsnt lines from Buildings E-1S02, K-1S05, and K-1401, 
and pressure relief of the fluorine feed line fron 
Building K~1802 to Building E-1401* 

s 

Bm Sisoharge fro* vnouun pu^>s in Building K-1405. 
6# Eight inoh spent conditioning gas return line from 
Scotion 800 • 

b« Prellnlnsry Engineering* - Research and developaent 
work on net hods of disposing of waste fluorine was dene by John a- Hopkins 
thlversity, Princeton tJniTereity, aid the Chrysler Corporation* fhe 
studios were coordinated by Kelleoci oonsultatlan services were rendered 
by Carbide. A discussion of this work *td of alternate ssthods con- 
sidered is presented in Asotlon in, (1) B of the Is Ilex Coapletlon 
Report* Ihls paragraph desoribes the 1-2 S fluorine disposal installa- 
tion as constructed i further details May be found in Voltm XXIII, Fart 
III of the Kellez Operating Manuals. 
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o* Capaolty# - The disposal plait was designed to handle 
all fluorine generated in Ssoticm 1800 , but is sufficiently flexible so 
as to be capable of operating at Much loner rates* The disposal tower 
ean handle 78 CFH of gas ocntalnlng up to 20 per cent fluorine and 10 
per cant hydrogen fluoride* Marl mm fluorine oontent of Tented gas 
was specified at 6 parts per Million* 

d* Design* - The fluorine disposal plant (Fig* 5S) is 
looated in Seotion 1400, northeast of the conditioning building* 
Building K-U06 oon tains a eaustio regeneration tank, vacuum punps # 
11m storage space, an offioe, and a oontrol laboratory* Outside the 
bu1 Iding are looated the disposal tower, oauetio storage tanks* de- 
oantation tsnk and settling tank* 

(1) Disposal T o w er * - The fluorine absorption tower 
is m alkaline serubber of tOO eublo foot volume, lined with carbon 
bricks, and packed witfe oarbon Raeohig rings** Gas flow is Maintained 
oounterourrently to a deeoending strean of 6-10 per oent eaustio solu- 
tion flowing at a rate of 80-100 <ffH* Contact tine is at least one 
Minute* das enters the tower at three points in its base* Sulfuric 
acid seal pots prevent Moisture from diffusing back into the line* 
To avoid spontaneous ocwbustion of the gas feed piping with the fluor- 
ine, these lines are constructed of momI* This also Minimises the 
possibility of corrosion by liquid fluoride solutions fomed in case 
of baok diffusion of water into these lines* Spent conditioning 
gaees from the conditioning and process buildings are sent to the 
tower by Means of ptu*ps in these buildings, but four 100 CFlf vacuum 
puqps are installed at K-1406 to serve as energenay standby c qui patent* 



(2) Earj^onoy Staok* - An cwergenoy stack vu pro- 
vided to dispose of the waste cases when the absorption tower is out 
of eervioe for repair or e Issuing* fhe stack was constructed of 4 
inoh nonel pipe, and extends 70 feet above the surrounding grade. 

(8) Boaction Tank* - Effluent liquor from the tower 
is punped to a 2260 gallon reaction tank where the dissolved eodiun 
fluoride is converted to insoluble oaloiua fluoride by mans of 11m 
slurry pusped from a 90 gallon lias slakcr* Die neutralisation re- 
quires £0 minutes of vigorous agitation* this reaction also regener- 
ates the caustic, sfaioh can then be recycled* 

(4) Settling *sgk» - Reaction liquor floes by 
gravity to a 22,000 gallon settling tank frea which clear liquor over* 
flora a voir and Is punped beck to the tower • the tank is equipped 
both with a preheater end a preo color so that the te m pera ture nay be 
adjusted in either direction* 

(5) Caustic Storage Tanks* - ftro 26,000 gallon stean 
heated cylindrical tanks are provided for storage of 20-25 per oent 
caustic solution, with puaplng facilities for unloading 80 per oent 
caustic fron tank cars* Piping is arranged to permit the required 
dilution in the storage tanks* Required wake-up caustic is punped 
from the storage tanks to the settling tank* 

(6) Control laboratory* • A eheodoal laboratory 
was installed eo that a continual check on operations could be vain* 
tained* 

e* Presence of QPg in Vasts Fluorine* . has jnsistlwss 
been necessary to vent gases containing both process gas and fluorine 



to the dispoeal plant* This Introduced teohnleal problem* which were 
studied by Kellez with a view toward prevention of aoeuaailatiou of 
enriched material and special attendant hasards* The Kellex Coofletion 
Report, Section III, (1} E, disousees methods developed for prevention 
of precipitation of process gas in tha diaposal solution, md for 
selective removal of OFg from UFg-Pg mixtures* In September 1945, 
Kellex rooowmended temporary avoidance of hasards by amana of a port- 
able aluaina trap for UFg removal from waata gaees to ba aant to tha 
fluorine absorption eystaau Subeequently, for permanent eolution of 
tha problem. Carbide proposed that in order to mini arise new construct- 
ion, they would prefer to all or UF^-oontaadnated fluorine waste gasea 
to enter 1ho oaaoade aid be restored in the purge system. Kellex studied 
the set hod and found it advantageous. This necessitated tha substita- 
tion of aluaina for soms of tha oarbon In tha oarbcn trsps near tha 
top of the plant (Par* 11-8 )• 

f • Fluorine Disposal Piping* - On the basis of con- 
siderations similar to those which argued against the dletribution of 
fluorine ocmditicning gaa to the prooeas area by meaaa of a permanent 
piping system, it was at first thought best to exhaust and abeorb the 
waste gaa from conditioning operations by means of mobile apparatus, 
and it was planned to prooeed with deaign and construction of twenty 
such units* These, however, aeoessarily developed into large, bulky 
acta of apparatue. Carbide therefore re qua a ted that tha use of this 
type of fluorine diepoaal equipment be reoonsidered* After a Ihoro^gh 
review of the problem, it was decided to abandon the mobile fluorine 
disposal units i one was retained for emergency use* A permanent 



piping system ns than installed to oolleot spent oonditioning gases 
from both Seoticms 800 * end 1400* and channel thw baok to the K-1406 
disposal system* Standard seamless steel pipe was applicable for this 
serrioe, and the system was set up for use in oop junction with mobile 
fluorine evacuation pumps (Par. 10-8d)# 

g* Berision of Disposal qyatsm# « In Maroh 1946, use 
of the oaustio disposal tower was discontinued # and the fluorine die* 
posal system simplified by arranging for the continuous renting of 
all oonditioning gases directly to the atmosphere through the emer- 
gency stack* In the process area* off gases from a reconditioned oell 
are bled into the process cascade for ultimate removal in the purge 
system (Section 512)* This eliminates the problem of uranium loss In 
waste oonditioning gaaec these procedures are made possible beoause 
of the email quantity of spent conditioning gasee handled in present 
operations* In order to handle fluorine gas which may arise from the 
rupture of a pressure control dice in Building K-1S02, a brick chimney* 
equipped with a Bloeer at its base, has been constructed to dispose of 
Mat* gmB fren this .« ... ^ «. t~r «. *. 

sludge content of the settling tank (containing small Mounts of uran- 
ium compounds) was transferred to an underground concrete pit pending 
ultimate disposal* 

11*6. Acid neutralizing Plant (£-1407). 

** Purpose* - This facility was designed by the Kellex 
Corporation for the purpose of disposing of the acid wastes from clean- 
ing operations in the conditioning building . 
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b* Design* - fiia 00 id neutralisation plant (Fig* 64) 
It contained in a 26 sc 64 foot building looatsd northeast of Building 
K-1401* Adjacent to the building is a concrete neutraliclng pit whioh 
leads to a holding pond 410 feet long, 160 feat wide, and 6 feet deep. 
Lisa ia tmloaded from railroad oars, and atored within the building* 
It paaaea through a hopper and feeder to a alaloer tank equipped with 
a hi£i speed agitator* the slaked line slurry thus fomad f loirs by 
gravity to a 26 foot dlaveter* 10 foot deep neutralisation pit whioh 
la lined rtth acid-proof brick* At thia point, it is sized with waste 
acids baring the following approximate wall wan analysis i 

Sulfuric aold 80 per oent by weight 

Qydroohlorle aold 16 
■itric Aoid 6 
Sodium diehrooate l/Z pound per gallon 

fte aoid rmm through a U inoh line to the pit where llae neutrallte- 
tlan ia effected by neons of agitation with a heavy duty paddle type 
sixer* The neutralised solution Is discharged from the pit to the 
holding pond by weans of two 200 CPU steam ejector a* Suspended solids 
are settled out, and elear effluent overflows to Poplar Greek* The 
rate of run-off frcra the pond Is set by adjustment of weir gates at 
each end* 

U-7* Mj trogen Plant (K-1408 ) « 

oae* - The nitrogen pltnt was designed for the 



purpose of supplying Project requirements for moisture- free gaseous 
nitrogen (oode nanet 0-74) and liquid nitrogen (oode nans; L-28)* *he 
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Bursting Di6c Get at 3S5 F.S.I. 


24 Liquid *.itridra*al Valve 


rawal Shut-Off Valve 
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Cold Converter Filling Valve 


25 Left Kane Filters Inlet Frepsirt 
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Cold Converter Withdrawal Valve H f*as" 


36 Left Hand Filters Cutlet Prtcsur 
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Cold Converter Withdrawal Valve "Liquid" 


37 Rifht Hand Filters Inlet I-ressur 


}ve 
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Inlet to Cold Converter Jacket Heater * 1 !ef»ttr H 


3e Rifht Hand FilUrs Cutlet Frtseu 


lve 


25 


Cold Converter Slowdown Valve 


39 Ttipit "and Filter Assembly Drain 


Drain Valve 
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Master Regulators 


40 Pipe Line Shut-Cff Valve 


alvt 
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Back Pressure Valve 


41 Receiver Regulator 3y-rass Valve 


e Valve 
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Regulator 

Filter Thawout Valve 


42 Regulator Inlet Shut-Cff Valve 


ut-Cff Valve 
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43 Receiver Regulator Inlet Valve 
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Filter Discharge Check Valve 


44 Receiver Regulator Outlet Valve 
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Kercoid Control Set at 290 P.S.I. 


45 Regulator Outlet Shut-Cff Valve 


,S. I. 


33 


filter •hswout Line Check Valve 
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5 Pump Suction Valve 

6 Storage Tank Liquid Withdrawal Shut-Off Valve 

7 Pump Priming Valve 

8 Pump Discharge Valve 

9 Filter Assembly Inlet Valve 

10 Filter Assembly Outlet Valve 

11 Left Hand Filter Assembly Drain Valve 

12 niter Assembly priming Valve 

14 Storage Tank. Back Pressure Valve 

15 Storage Tank Gas phase Shut-Cff Valve 

16 Filter Liquid Jnlet Valve 

17 Safety Valve Set at 350 P.S.I. 
19 Safety Valve Set at 30 p. S.I. 
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nitrogen distribution system described in Paragraph 10-7 is supplied 
from this source* 

b. Preliminary Engineering* - K-26 nitrogen gaa re- 
quirements were estimated at 2 # 000 # 000 eubio feet per day* Kellax 
re c amended that a plant be erected at the site to produce nitrogen 
by liquefaction and subsequent fractional distillation of air. but 
the District decided against such an installation because of the 
shortage of construction personnel* Construction of a plant to pro- 
duce nitrogen by removal of oxygen froa air using hydrocarbon ooaa- 
bustion was also considered* but ruled out* because loss of ooabustlon 
control over even Halted periods would re cult in the formation of 
earbon monoxide* This was considered a possible s euros of barrier 
plugging* There was also evidence indicating that carbon aonoxlde 
eould react with fluorine to for* a highly toxic coapound analogous 
to phosgeno* The final deoision involved the selection of a liquid 
nitrogen vaporisation aystetu* Frooess and equipment design was 
supplied by the Linde Air Products Corapsnyj building deiign mad 
construction aanagessent were handled by Ford, Baoony and Davie j the 
work was coordinated by Kellex* 

o« Capaolty* - The vaporisation plant has an epproxlaate 
design capaolty of 1600 standard oubie feet of gas per ninute at a dew 
point of -1D0°F« 

d* Design* - Ihe installation (Fig. 65) consists of 
equipment for receiving, storing, end filtering liquid ftitrogen* 
vaporising the liquid* and supplying gas by pipeline at constant 
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pressure to the proocss and ocodl tinning areas as required* It la 
housed within a 80 x 81 foot, one-story trmm buildings north of 
the conditioning building, ud tut of the fluorine generating 
building* 



tanks ara fUlad with liquid nitrogen tram tank eara by means of 
transfer puqps* 



r smoro a liquid nltrogsn from the atoraga tank, and foroaa it through 
a battery of flltara to a pair of converters. 



provide toqxraiy atoraga, and ara maintained under elightly higher 
praaaura than pipeline i a qui i amenta* Liquid f Iowa from a oold o on- 
Tartar through a Yap or 1 gar, and through a praaaura ragulator to tha 
Una* Two Mall reocivere ara provided for accumulation of tha 
normal evaporation trim tha converters* flie rata of gas product ion 
la controlled automatically by a lina praaaura oontrol valve* A 
drop In llna praaaura opana a valve in the steam llna, evaporating 
liquid nitrogen to Maintain tha daalred praaaura* Outaide tha build- 
ing, two four inoh haadara branch trcm tha main nltrogan gas supply 
header* these supply Seotlona 800 and 1400 respectively* 

11*8. Carbcn Mixing Plant (K-U10)» - In a large number of 
carbon traps throughout the plant, the oerbcn charge must be diluted 
by alumina pellets in order to avoid caking of the carbcn In the event 
of a flow of concentrated UF , Whan carbon and alumina pellets ara 
simultaneously poured into a vessel, or when a unifom mixture of carbcn 



(1) Storage Twfca *- two vaouw Insulated atoraga 



(S) Pumps and Filters* - A twin ptnqp assembly 



(8) Cent er to re mad Vaporisers* - the "converters" 
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•ad alumina la poured into a veaeal in auoh a way aa to allow a 
oonloal pile to build up at the center # a natural aggregation of 
the oarbon oooura around the outeide. Ooneiderable oare is, there- 
fore, required whan Mixing the carbon and alumina polleta, and when 
oharglng a oarbon trap with the mixture, to avoid this eegregation* 

a* Purpooo* - It ia the funotion of faeilitiea in 
Building K-1410 to provide an adequate inventory of properly mixed 
oarbon and alumina for oharglng the oarbon trapa of Seotioae 100 # 
800, 600 and ttte mobile diepoeal unite. The epeoifio eenrioee 
provided are i 

lm Volume mixing of oarbon and alumina pellete 

into atorage drums* 
2 # Storage in druma and barrela of oarbon, alumina 
and mixed earbon-alumlna blonds* 
three IdLnda of oarbon alumina mixturea are prepared i 

1. fmo Toluayf of 2*4 meah alumina to one volume of 

8-4 meah oarbon | uaed in Seotiona 100 and 600. 
2 # One and one half volumea of 8-4 meah alumina to 
one volute of 6-8 meah oarbon j ueed in all prooeaa 
buildlnga from K-Sll-1 through K-S02-5* 
8« One and one-half voluame of 2-4 meah aluartna ooated 
with 2 par oent oadmium by weight to one volume of 
6-8 ma ah oarbon; uaed in all prooeaa buildlnga from 
K-S0S-1 throqgh K-812-8, inoluding temporary purge 
ayatem at K-810-10 and, after Caee II operation, in 
the purge ayatem at K-502-6* 
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b. Design. - Building K-1410 is a single story 68 x 122 
foot building* It is not located within the conditioning area, but is 
approximately due vest of process building 1-306-7. Drums of carbon 
and barrels of alumina are received for storage at the loading platform. 
When required for charge make-up, each drum is trucked to the mixing 
equipment (fig. $6) under a trolley and eleotrlc hoist. One feed hopper 
is provided for carbon, and one for alumina. From these hoppers, the 
tec materials drop to respective vibrating feeder decks, which deliver 
to a common blending hopper. The mixture is charged to druse through a 
flexible sock. The drum is manipulated by hand during filling so as to 
prevent coning , which would cause segregation of the carbon. laoh drum 
is filled tightly to minimise Joggling of the contents during later 
handling. A more extensive description may be found in Volume XXIV of 
the Is Ilex Operating Minus 1 s * 

11-9. Auxiliary Steam Want (Section 1500) . 

a. Purpose* - The auxiliary steam plant furnishes steam 
for building and process heating purposes to the process, conditioning, 
and administration areas. 

b. Capacity. - The original capacity of the steam plant 
(K-1501) was 120,000 pounds per hour at a pressure of 175 p.a.i. With 
the addition of the K-1531 annex, present total capacity is 270,000 
pounds per hour. 

c. Design* - The heating plant Is located several hundred 
yards east of the north end of the conditioning building. The original 
facility contained three 40,000 pound per hour boilers, one 175 foot 
chimney, and equipmsnt for water treatment and miscellaneous auxiliary 
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services. Whsn the K-27 plant was constructed, It became necessary to 
expand the steam generating facilities by installing three additional 
50,000 pound per hour boilers (which were housed in a etruetuxw formed 
by extending the existing building eastward), and by construction of a 
second chimney. Additional auxiliary equipment was housed in a struc- 
ture forned by extending the western portion of C-1501 in a southerly 
direction* The final layout is shown in Figure 57. The final overall 
structure is 197 feet long and 43 feet wide, and contains a 32 x 52 
foot wing. The steam plant was designed by Sargent and Landy, and 
built by the J. A. Jones Construction Company, under Kellex supervision. 

(1) Ooal Handling Equipment. - Coal delivered to the 
plant by rail or truck is duped into one of two track hoppers. Con- 
veyors located in the basement accept ooal from the hoppers and deliver 
it to crushers. The crushed ooal is then picked up by the elevators 
which in turn dwp it onto scraper conveyors located on the roof. These 
dump the coal either into the boiler bunkers, or through a discharge 
chute leading to the ground, where bulldosers move it to the storage 
area. The coal handling equipeent is oompoeed of two 30 ton unite, mak- 
ing a total capacity of -60 tons per hour. 

(2) Stokers . - Each of the three stokers located on 
the main floor receives coal from the bunkers through a ooal distributor 
which feeds coal to the grate through feeders on the front of each 
stoker. The 40,000 pound per hour boilers have 70 ton bunkers and three 
feeders per boiler. The 50,000 pound per hour boilers have 85 ton 
bunkers and four feeders per boiler. 

(3) Ash Handling Equips* nt. - The ash is collected in 

11.36 

S a ^ k^a a -\i y i w W V~I -»-- 





s/r. 



H K 
* it 



uqL 



o 

■ i 



i rf • to" 



W A A ' , 




TYPICAL BCU-lti, K-1501 
(40,000 pounds per hoar) 



FIG. 5 8 





r ! T7/"->"n>T~ T TQ 





/ 



CM OifTLSr DNI/M rfM*-*™" 




a hopper located In the basement tinder the stokers. A vacuus i ye tern 
removes the aah to an outaide a tor age bin which discharges Into railroad 
cars or trucks. The vacuum la created by a steam no ex la which dis- 
charges to the boiler breeching of either stack. Aah handling capacity 
le 7-1/2 tons per hour. 

(4) Boilers. - The a ix boilers (Fig. 58), manufac- 
tursd by Combustion Engineering Company, Inc., are of the two-drum, 
bent-tube, water-wall type* They are fed with 212°F feed water, and 
operate at a steam pressure of 175 p.S.l* f and a superheater outlet 
temperature of UTt°f* The three smaller boilers (each of 40,000 pounds 
per hour capacity) are 24 1 -4-1/3* long by 14* -9" vide, and are spaced 
on 22**9* centers- The three large boilers (each of 50,000 pounds par 
hour capacity) are 24*-4-3/4" long by 17 1 -6* wide, and are a paced on 
30 f -0" centers. 

(5) Chimneys. - The two chimneys rise 175 feet above 
the main floor level. They are of radial brick construction supported 
en a reinforced concrete foundation* They have a diameter of approxi- 
mately 17 feet at the base, and 9 foot at the top. 

* 

(6) Combustion Control. - Beoeesary control equip- 
ment is provided eo that the boilers may be operated either automatic- 
ally or manually. The methods are analogous to those used in the poser 
plant, Section 700 (Bar. 12-5e). 

(7) Water Treatment Equipment. - The mater treating 
equipment consists of tso complete and similar systems, each composed 
of a softener, three filters* a deaeratlng heater, lime -soda feeder, 
phosphate feeder, flash tank, and heat exchanger. The make-up supply le 
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taken from the recirculating cooling nater systen, Section 000* Further 
details aay be found in Volume V, Part I of the lellex Operating Ihnuals, 
and Book Z of the Kellex Engineering Descriptions . 
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12«1» QwimU * Ihe power plant area (designated Section 700) 
1b on* of the largest Installations at the site* covers approodaaately 
160 acres, and Is located on tho oast bank of the Clinch Riw, about 
6800 feet southeast of the nain process area* Power genera 
are desisted to eiqpply electrical power of e xt r eme ly higfr dependability 
factor at frequenoles varying from 45 to ISO cycles* Tbtal design 
capacity is *S8 # 000 Iff* An additional 110*000 KIT at the fixed 
frequency of 60 cycles* has been aade available by connection witfi the 
flsnneseee Vklley Authority system* 

13*** Deslpp Bases* * As soon as the win features of the dif- 
fusion oasoade an) Its auxiliaries had been ffcirJy veil established* 



initial estimates of K-S5 electrical power requirements were taade* 

a* Lead Roqulr s ps n ts* * It was originally calculated 
that tke total electrical Iced would be approximately 108,000 Kff* of which 
3000 W was to be MO cycle variable frequency* 4000 B? was to be 120 
cyols mriable frequency* 110*000 W was to be 60 cycle mriable 
frequency* and 77*000 Bf was to be 60 cyols constant frequency* It 
was considered that 27*000 Bf (of the constant frequency load) oould 
be of nonaal industrial dependability! all of the remainder would haw 
to have an extremely hl^i reliability factor* tfhen plans for the 
construction of Section 6 of tho diffusion cascade were cancelled In 
tturah 1945* the 240 cycle power block was eliminated* Originally 
estimted power requirements (App, F12)* final design estimates* and 
actual installed capacity* aro tabulated in Appendix Dl* The 60 cyols 



band variable frequency load was to be distributed among seven different 
frequencies varying from A5 to 65 eyelas. The 120 oyole band load was 
to be distributed between two different frequencies , each of which sight 
have any value from 90 to 130 cycles ♦ It was necessary to be able to 
change the frequency of each, and to maintain any desired frequency 
which might be found most suitable, in order to operate process pumps At 
most efficient speeds. 

b. Selection of Fewer Source- - Careful studies vers made 
to determine the best souroe of p os er . Consideration mas given to pro- 
curing power from the Tennessee Valley Authority, and to constructing a 
steam power plant at the site. The decision mas made to obtain power 
for the small, non-vital, fixed frequency load by means of a tie-in with 
the T.V.A. system (App. F17), but to build a power plant within the K-25 
area to carry the vital afcd major portion of the load. Reasons for this 
decision, as opposed to drawing all power from Tennessee Valley 
Authority, were as follows i 

1. An interruption of power supply to the 1-25 process for 
mors than the smallest fraction of a second would have 
a severely disruptive effect upon plant productivity. 

2. Protection of the power station is simplest for an on- 
site power plant, and supply from an Outside source 
involves the possibility of transmission 11ns inter* 
ruptien reeulting from cabotage or other factors. 

3« Satisfactory operation of the gaseous diffusion plant 

demands a wide range of variable frequency p o w er . 
4* Acceptance of standard 60 oyole power from an off-site 
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source to supply the total E-25 load would neoassltata 
conversion of this power to various tad variable fre- 
quencies In largo quantities, and would require * 
largo amount of complicated rotating electrical machinery 
and control equipment. Suob an arrangoMnt would poaaaaa 
disadvantages as diseussod below. 

* 

5* Tha availability of power from axis ting T.Y.A. faoilitias 
was Halted beeauee other war-time activities within tha 
Clinton Engineer larks area and adjacent regions had pre- 
viously absorbed large blooks of povar froei this source. 
o« Mode of Power ttene ration* - if tar tha daoision was 
Mda to construct a power plant at tha site, it was necessary to choose 
between generation at tha various required frequencies, and use of 
frequency-changing apparatus, 

(1) Consideration of Rotating Frequency Ohangera . - It 
was not felt that this method would present the dependability demanded, 
since considerable new development work would be required in order to 
work out oquipaent designs capable of produoing largo quantitiaa of 
power at frequencies which could be varied at will* Furthermore, tha 
equipment would be highly complex, and would involve considerable 
attendant hasard to service. 

(2) Consideration of Electronic Frequency Changers* * 
All of the larger manufacturers with experience in this f if Id were 
consulted. The consensus was that an unduly long period of experi- 
mentation, dbaign, and development would be necessary. Construction 
schedules therefore made this method unacceptable. 



(5) Bolootlon of Steap»idrivon Turbo»fftq»rators« 
Direct production at frequencies required ma decided upon* slnos thie 
nttthod provides the mt reliable power eouroe* end the eiiqplest source 
of variable frequency ourrent* Equipment required would involve 
standard designs* and wold ther ef ore bo moot quiokly obtainable* toost 
easily operable* and havs highest ealvagt value* It would also displace 
less war-eaaential equlprent in industrial sanufaeturerst shape thftn 
any othor type* tSoreovar* a fully equipped boiler plant* eult&ble for 
tho wp^or portion of tho proposed installation mi available* and 
plant foundation and piping drawings vara essentially eooplete. tte 
ooat of the en-alto variable frequency power generation aetbod ultimately 
selected me not unduly great s r than that of othor aetfaods* 

d« Transmission to Propose Aroe» 

(1) Soloetlon of ttider^rourd Syetesu » Vkrloue 
poeelble nsthods of power tranenieelon were considered* The dependability 
requirement ruled out overhead transudes ion because of tho eapeoted 
probability of oeoaeiooal outages resulting frota lightning and other 
weather eontingsaalee* 

(S) Choioe of Cable tyfQ» * Consideration was given 
to tho use of oiWilled cables* oables oarried in oil-filled pipes* 
gM«filled oables* and three^oonduotor* peper-lneulated, lead«oovered 
oables* The first two (oi Infilled) types showed a larger overall oost* 
and presented operating disadvantages* the gpe~filled oable is theoretic 
oally attraotim for thie eervloe* but previous usage had been limited* 
it was rebooted beoauso of its esperlnratal nature* the siraplioity of 
installation fcmd operation of tho three«eonduetor* paper^ineulated* 



lesd^eovered oable* plus its reliability (pmm by extensive prior 
Industrial etxperlenoe) led to Its adoption for power transmission from 
the K«86 power plant to the procesa arm (Par* 12-10o), 

(8) Cholog of Transmission Voltagu • Host of the 
power mo to be generated at 18,900 volte. It ma decided to transmit 
it at the earn voltage level in order to avoid the necessity for both 
e£ep«tip transformer facilities at the power house, and bl&i voltage 
switching in the prooess area* Furthermore, total renetanoe be tween 
generator and load is less at a 13*800 transmission voltage than at 
hitter levels* In the ease of the ISO cycle power, tvansmleolon ms 
to be at the generation level of 4*160 volts* 

e* Steaa Bate acquirements, * Approsimatsly 1*600 9 000 
pounds of steam per how were required for no roe 1 operation of the 
turbo^generater plant* It me decided to install throe 790*000 pound 
per how steam generating units* ten of which would be required for 
normal operation* the third acting as a spars* 
12*3» Procurement* - 

a* Steam Oroeratlng Dnlts* * Two bol&ere of the desired 
type and capacity had been ordered by the Conmoasoalth Edison Coopaqr 
for its Fisk Station in Chicago, but this order had been eaaoeUed at 
ths request of the iter Production Board* A great deal of work had been 
completed on these units* however, and* as their else fitted R-86 
requirements very nicely, it wae decided (and approved toy War Production 
Board) to procure these boilers * therety making available a large amount 
of previously completed design work, and greatly accelerating the 
progress of power plant construction* A third unit ms or dered and 
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cons trusted, identical in design with the flrat two. 



b. Turbo-generators . - Ten turbo-generators ware installed 

i 

to carry the 60 cycle load (oonttant plua variable frequency) . abet of 



the aaehinee used had been ordered by prospective parehaeere. and were 



in various stages of fabrication. By direction of the War Production 
Board they cere re-routed to the W5 Project. Four additional turbo 



in ozder to carry the 120 cycle load. 

0. Auxiliary Bquipeent. - Specific ltewe of powwr genera- 



tion and distribution equipnent are dtsouceed in the reeeinder of this 



section. Proouraaent contracts, with suaaariaed infomation pertaining 
to effeetive date, coat, scope of work, etc., nay be found in Appendix A. 
Deoign and engineering for the power plant ware handled by Sargent and 
Lundy (contract W-7U8-eng-13) under the general supervision and direc- 
tion of the architect-engineer, The gellex Corporation. A eehewatio 
contract chart illustrating proeurenent c h a nnel s for power plant equip- 

aent is shown in Appendix C5- 

12^. Qoai EsndUng Bystsn. - An extensive eye taw of coal handling 
equlpwent, furnished by Robins Conveyors, Inc., is designed to perform 

any of four functional 

le Oonray ml» run ooal from tha railroad track hoppara 
to tha ooal braaktr. and raw oruahad ooal to tha boilar 

■ 

roon buakurae 

2. Convoy ulna run ooal from tha railroad track hoppara 
to a aoraan, tram which tha flnaa ara eonvayad to tha 
boilar room bunkari» and tha larger aiaac ara oonvayad 





to a storage pile. 
8* Convey nlno run coal from railroad track hoppora to 

tha storage pile without processing* 
4* Convey ooal reclaimed from storage to the breaker, and 
the boiler room bunkers. 
Provision has also been xaado in the area design for a conveyor to be 
Installed for unloading river barges* Capacity of tho ooal handling 
system is 350 tons per hour* 

a # Trmok goals (K-703E), • A railroad track scale with 
a oapaoity of 160 tons* is provided for willing in ooal received* 

b* Coal Track Hoppers (K«»TO6A)* ~ ftoal is received by 
rail over teo duplex track hoppora with a ooobined oapaoity of 400 tons. 
Each hopper do livers to a duplex shaking feeder under the hopper pit 
which feeds ooal to conveyor lto* !• 

o* Coal TTanofer House (K»708B)* • Conveyor Bo* 1 
transports end elevates the ooal to a Junction point* where the ooal is 
delivered through a chute to oortveyor Bo* f * A soale is Installed at 
the foot of this conveyor with a load Indioator in the boiler house* 

d* Breaker House (g*706C)* * Bie ooal is discharged by 
conveyor So* S to a hscraenill breaker* *hioh reduces the ooal to a 
else which will pass through a l-l/Z inch screen, and reacts foreign 
s* be rial tfrrouj£i a discharge chute* The breaker consists of a drao* 
12 feet in dianster and 22 foot long, driven by a 150 horsepower motor* 
The paddles are driven by a BO horsepower notor* Conveyor Ho* 8 (fitted 
with a mgnetic pulley and sampler) aooepts the crushed ooal, and 

^ 

trans faro it to o on v yor No« 4 f which, in tram, transports and sls^btss 
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TAJ3IE 6. - COflVEYOR DATA 



no. 



1 
t 

3 
4 

6 
6 
7 
8 

Hopp«r 
Ftoedwr 
8 teuton* 



bshchh 
(f— t) 

157 



175 
880 



Use 

98 

7 



BELT WIDTH 
(lndh>«) 

48 
48 
48 
86 
86 
48 

48 
48 

48 
48 



SPEED HPT 
(ft./iin.) (f— t) 



8SO 
860 
850 
880 
880 
876 
860 
860 

40 
800 



48 

68 

66 



Irwl 

10 



DRIVE 

40 

40 

10 

40 

40 

15 . 

78 

10 



it to ft Junction point with conveyor Ho* 6* The latter conveyor earrtos 
the oo&l up and into the boiler house *ow & 86 lnoh e s»tor«drlv*n# 
travelling tripper discharges it into bunkers* 

*„ Screen Home (ft»?oaD)« - CcoeX intended for storage 
ie received froo conveyor Bo* 1 (at the junction point with oonveyor 
So* 8) througi a chute into oonveyor Ko* 6 which delivers to a screen* 
Pines are d looter god to conveyor Bd* B which transfers them to conveyor 
Be* t # the latter delivering to the boiler house bunkers* Screened 
tap coal is discharged through a hinged chute onto the reversing 
staelrlng^a^ areola tmlng conveyor lie* T* 

f « Stock Pile* • Conveyor *>* 7 ie equipped with a 
actor-driven travelling etaofcer with teo boon conveyor* which fans 
initial piles on either side* The storage piles are then famed by 
bulldosers* Coal is reolained fron storage * n *> * n» tor-driven 
reclaiming hopper located behind the stacker* Thi* hopper is fitted 
with a belt feeder for regulating the flow on to conveyor Bo* 7* rtiioh* 
la reclaiming* is operated in reverse direction* and sends the coal to 
the boiler house bunkers by way of conveyors Roe* 8 and f * The exterior 
etorage pile ie approximately HOC feet long by BOO feet wide* with a 
oonveyor running longitudinally through the center* The storage area 
is thus divided into two stock piles, each with a capacity in e xcess 
of 128,000 tens | yard storage capacity exceeds 11*000*000 worth of coal* 

g* Sueaary of Conveyor Data* * Tfcble 6 eunoarises the 
character is tics of the coal handling system conveyors* A typical 
conveyor ie shown in Appendix BIS* 
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12-G* Coabuatlon gygjjgjg» 

a, Pulwrliur F»*dcn>» - Eaoh bolter Is serrod by a 
1000 ton capacity bunk»r« Raw orushsd ooal Is deliwsd from tho 
bunkers* through autanatio ooal scales* to f**d»re whioh daliwr ooal 
ct a controlled rate to the pulwrissra* 

b. Pulvsrlsarc, - Eaoh bollsr Is supplied with pulwrissd 
coal by thres bowl mills, nsnufttotur^d the Raymond Pulwlsar Division, 
Conbustlon Engineering Corapasy* In©* Ccel fed to * mill flails to the 
center of tin revolving bowl, where It is thrown by oentrifugsl foroe 
between the rolls aid tbo grinding ring* Priaery air enters over the 

top of the bowl, picking op fines and carrying thsa througi def lector 
openings to a classifier which recycles oversise particles* 

Bornsrs* • Pulverised coal 1b oarrled out of the 
classifier in the prlxmry air stream, by suction fron the ewfcauatwr 
(App. Eld) through a 50 inch pipe* Xt Is discharged tangentially 
through toe lva burners, three at eaoh oorner of the furnace* The 
prlnary and eeoondary air la supplied to eaoh boiler by tee 96,000 
CFU forced draft fans whioh draw earn air from the top of the holler 
roan* discharging it through the air heaters* 

(1) Conversion to Oil Sendee, - In order to 
provide for emergency operation in oaee of ooal shortage, one of the 
boilers was adapted for oil servioe in the spring of 1M6 by suitable 
codification of burner facilities, and four 85,000 31 lion fuel oil day 
teriks vera nosed in from the adjacent 3-60 area, now in shut/down 
status (Book VI)* The 6,000,000 gallon fuel oil tank farm, also 
available in the S-60 area, la in use for storage purposes* 



d« ate Handling Bqulpcrettfc* - Borao of the gasdo my bo 
by^paoaed around the oupcrhoator to prevent too hi#i superheater 
temperature. All the gasos pass ttiwwj* an ocononiserf, air heater* 
and fly ash precipitator* Tlx? tm> induced draft f&as of 167*000 CFI£ 
capacity for each boiler dieoharRe to a twelve foot di&netor otcxsl 
©tack» Ike three ©toots extend 102 feet above the roof 9 ishlch In turn 
Is 13D foot above the basonsnt floor* 

e* Cocjbuptlon Control* 

(1) llothods. «• U*0 ocefcustion control system ie 
designed to permit operation by any of the throe nothoda nanod below. 

i 

Hie choice is independent for each of the three boilors* 

(a) Automtio Control* • Pros aver© impulses 

frcrc the min etreon hoodor cause regulators to function which proportion 

fuel food* air ar*3 boiler fee&sator flon* so that constant ateen pressure 

■ 

is raintalned. Witfa autonatic control, the operator xzmt rake obser- 
vations end final ad^uatnxmto for precise cctnbuotion conditions* 

(b) Boiler S&ntel Control* « In tiiis saethod* 
the boilers are regulated manually and individually fros controllers on 
their respective control boards* Sie operator must cake continuous 
Observations ana adjustments for pro o too control of combustion conditions 

♦ 

and ateara pressure* 

(o) Hand Control* - The individual regulators 
are operated separately (either directly or tJirouoh the boiler control 
boards)* She operator n?ugt ndtre observations* re filiate stean preasure* 
reflate each controller separately in proper sequence, and cake 
adjustments for desired combustion conditions* 
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(2) Vjartftblgfl» 

(a) Fusl and Air Food. - Pool feed io controlled 

through regulators on tho nill feeders, and pricary air by regulators 
opera tine ocrfiauster inlet rianpars. Total air flow le controlled by 
regulators which poaition control vanoa on tho induced-draft fans. 

(b) Furmce Draft. - Purmoe draft is controlled 
automatically by regulators which control tho forood-draf t fan auction 
•oanoB. Thoao regulators arc actuated by impulses from Vx> furnace 
pressure. Thoy nay alec be controlled ccmually from tho boiler boards* 

( 0 ) Feedwator levolt • Control Is aooonplished 
by tro-elenent feodweter lovol regulators, which poaition the foedwater 
rorulatin- valve In response to variations in drun level and atean flow. 
Each feod-mtcr peculator ray bo remotely controlled frcta its particular 
boiler board. 

(d) stoop gerporature. • Proper a tear, temperature 
la uAintftined by proportioning the gas f low through tho superheater by 
DBona of a damper. Shle deeper is positioned by three oil-operated 
regulatorc irtiich are pooitionod from on© hand *!wl on the boilor #mge 
board* 

f # Boljgr ?3otor Inter looks # • She bo tore driving f»ns # 
coal pulvoriJBing, an3 feodin* equipment aro electrically interlocked 
to provont tiio occurrence of demcorouc or undo □ Ira bio furaaoe conditions 
ao a result of irproper operation* and to prownt dan*-© to these iaotors 

and their oormeotad equipment* 

Klootrioal Precipitator - Aah content, of the coal ie 

about 15 per oont* ttio gases paoainr: through tho boiler, oarr/ half cf 
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tills ash* about GO por oonfc of whio'; will pass throuffi a 325 stash ©croon* 
Ths CO,, in the flua ppoon i&rlB& frosn 10 to 10 por oont* and ttio uoburnod 
oarbon loso Is about oo&'-haXf of one per cent* An ©iocfcrical preoipl- 
tator typo of duct oollootor is installed In thy gas duot betv/oen the 
air heater outlet and the Induced draft fan inleto of each boitor* Oks 
dust collector is uQ^d In ardor to ndnisdse tho osaount of ash passing 
throurfi the induood draft faas oauoia- abrasion and wear, and to prownt 
a local nuisance resulting from largo amounts of fly ash being discharge 
from «*o stack, Praoipitation oquipoant (supplied by tho ftoseareh 
Corporation) consists of tho folloainc for each boileri 

1* A s&in g&fl-tif£t ohambor* oontiainin- four prooipltator 

sections* 

2, An uppor cas«*tinjit oti&mbor ccntsiinins tho higji tension 
bus boons vrtiloh aro connected, by raoane of Juapors 
through insulator bushinre* to ths hij£i tension term! mis 
counted in housings on the prooipltator roof # 

8. Eirht hopper bottoms bo low oaoh precipitator* (Thoro 

are also four hopporo bolocr tha inlot duot and four bo low 

the outlet duct*) 
4* Electrically controlled, air-opemted # collecting 

olootrode vibrating systems • 
6 # Higft tonoion l©ada fron the precipitator eub**etetion to 

tho housing on tJi^ precipitator roof* Bach tead is 

provided an oil reservoir connected to tho torrdml 

located at t!x> prooipltator* 
0, A rorcotely located prooipltator s\ib«etation inhere 440 



volt alternating current ia oon^erted to urid3reotion&l 
current In th? r&nse of 65.000 to 76,000 volts, for U30 
In tho precipitator eeotiono. 
h 9 Fly Agh Djgnoeal Syston« - Fly ash from tho hoppers 
lander the precipitators, cutf frcti hoppers under the precipitator Inlot 
and outlet ocnnootiona, Ig transported through a qrrbem of piping by a 
vecuun produced with two ©footers operating on service water. Tte 
water passes throu^ e rlnc of snail bok1»o eot In tho ejector bod loo, 
and oonvoreos In tho Venturi throats, the air and duct drawn throunji 
tho system nixoe Tjjith tho water* and is diooharcod into o splash pan 
In an air o operator tank, where the air ia liberated and released 
throutfi a top vont connection, B*o mixture of duat and water is 
discharged fron this tent by gravity to a point of disposal at a low 

m 

rorlon In the area aoproxlmately GOO feet from tho building. 

1, Ash Eaaallnp; syoteo. - Purraoe slag runs continuously 
through too water-oooled slag holea in the furmoo floor to water-filled 
tanks, The slag disintegrates, upon falling into the rater. Into arall 
Granular plecoo. The tanks are emptied periodically into a pit at toe 
south oafl of the boiler roon baaenent. From tho pit, the ela- is 
pucped througi an underground pipe nmoinc froR the ash oolleetinc tank 
to too Bono disposal area aa tho fly ash. 
12 «G, stean Ooneratlon Syatera. 

0 , 3tean Ctenoratinr: Units. - The boiler house (K-701) 
houses three Combustion Engineering Conpony tangontially fired stean 
nenoratinc units, e oh doolenod to produse 780,000 pounds per hour of 
superheated stean at 1325 p.s.i. and 935°F. 3ach unit oonslsts of ft 

L 
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thrro-dnct bent~tub© boilor ©quipped Tdth ttater*«oooled fiamaee mils, 
a superheater trith by-pass contrcl p an econocd£or fl and & tubular air 
heater (Pis* 59). The approximate distance frcn the bageraent floor to 
tho oenter line of the upper drurao is 120 feet* 

(1) Boiler * • The oain boiler tube bank consists of 
four staggered rows of 3 inch tubes* 

(a) Lower Drue* - leaving the looer SO inoh 
drtaa* these tubes are bent upward and toward the rear of the unit* where 
they are combined to form two ^rtioa I rows in the some plane* At the 
top of the unit the tubes arc expanded into a round header* 

(b) Separating Druci* • This header is oonneoted 
to a 64 inoh separating drun by means of S-tyfe inch finned tubes «faioh 
form tie roof of the boiler* The 80 inoh dnra la ocmnoctod to tho 
separating dnri try two rows of 3~l/2 inoh untato tubes at tho front of 
the unit throu^i a round header and its oonnootinc tubes* Tho outside 
tubes are finned* and form the boilor front vail* She separating and 
loner druns are also eonoscrbed by two 10 inoh dosmocrasr pipes* 

+ 

(e) Offtake Dncu - A 60 inoh offtake Arte is 
looated in front of the separating drun and 0 inohoo a bow it* These 
drune aro oonneoted by neona of five rowa of &**l/2 inoh taater oiroulators* 

i 

Tho GO inch drun io also oonnooted to the 30 inoh drun by one 10 inoh 
downoonor pipe* 

(2) Furnaoe* • Furaaoe toIu^d is 47*600 oiiblo foot* 
front* rear* and side vails are saater-oooled with three-inoh bare 
tubos on olooo centers. These tubes aro of bifuroatod cons truotiaaj 
that la* faro to 11 tubes are for^od together at top aixl hotter, into one 
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nipple, TJhloh 15 expanded Into tho headers* The? furmce botton/ is 
wuter*oooled by three*lx»h tubas with oast iron block covering* 

(a) Distributing Header* - At the lamr front 
of the unit, there is a largo round distributing header whioh Ib fed trj 
six 10 inoh docroooraor pipes, four from the 54 inch drun, and two fron 
the 60 inch drun* A system of S-l/3 inch tuboo from this header feode 

tho mil and floor tubes. 

(b) Front Tfall Tubes * • The front wall tubes 
ocmneot throu^i an inteR*diat» header below the SO inch drwato S-l/2 
Inch riser tubes Whioh pass through and above the rain boiler bank* 

They are arranged in eyrnstrloally staggered relation to tho boiler tubes. 
These risers enter a square header at the top of the unit whioh is 
oonneotod to the 64 Inch drra by 8-1^ inoh tubes located toaediately 
above tfia roof tubes* 

(o) Bear VhH Tubes* - The roar wall tubes are 
fed by tho floor tubas, and connect through an Intermediate header with 
the upper rear, or rissr, tubes to a square header at tho top of tfce 
unit. She outer tubes are finned and form «k> rear boiler wall* The 
top header is connected to the 54 inch dmn by 5-1/^ inoh tubes which 

form the top of the boiler* 

(d) Side mil Tubes* - The short side wall tubes 
at the rear of the f urcaoe connect with inoh outside risers throu^i 

an interred late header, and the long side wall tubes connect witii tho 
upper side wall risers, also tfrrou$i an intermediate header* These 
risers are 3 inoh finned tubes and form tho boiler side mils* All 
side wall risers discharge into hoadero at the top of the unit rtiich 
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aro ©onnaoted by inch tubes to tho 54 inch finti*? Tho raster *salls 

aro eusoenaod fmi tho stool girt Juot bolocr the lowl of the SO inoh 
dmsn* so that (iie furmoo tubes can ex-siaa downward and upratrd uaifornSy 
ft-orn tbo point of support* She front and rear mile are tied throu^i 
tho floor tubes* She side mils aro hold In position attest the floor 

tubes by Esaano of tlo rods and springs* 

(3) Buperheatar» *» Sho superheater la of tho 

froci the 



* a*ft 



continuous loop type with 2-1/8 inoh tubos # Saturated 
offtake dru: enters tho aatur&tod header througi B«l/2 inch oormeoting 
tubes* and flow downsard* oounbor to the gao flow. The steam leaves 
t*e superheater throu^i a single 12 Inoh oocneotion on «ie outlet 
header* She superheater is divided Into throe sections, tfce top end 
lnten»diate sections soosrihott shorter than the loner section* This 
arwrngerant is nftde to provide a by-paca far tho gases asmy free* the 
upper sections for ttic regulation of the stperfce&t* A vertical olidinc 
dflrper is located at tte toiler outlet, and is arranged so that, as it 
opens the by-pass connection* it also closes the normal ffic outlet. 
This daxaper is divided into throe sections with an operating cylinder 
for each section. The oyllxriers are actuated by a caster control on 
the panel board* 

typo econosniser 



is located at the rear of tho unit* It is orrancod in two sections with 
separata inlet and outlet headers* The mter enters at the bottaa and 
f lows upward t counter to the goo flow. 

<S) Air Heater* - A tubular air heater is located 
nf. «™ -a** a? the unit tsxior the eocootfdser* (&s flows st*ai#tt tSirough 
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flroa top to botto&g counter to tho direction of air f lw 9 Air enters 
at the bottom side, and mfcoo three passes across the tubes, leaving at 
the top* 

(6) Cleaning Equipment - Special ears has been taken 
in the boiler design to prevent tho boiler bank, superheater* and water 
will surffcoeo fran being fouled by ala^ and dust* and a oonplebe eye ten 
of rodhanioal soot blower units has been provided* 

b» Boiler Feed ?ucy>s» * Thero are 6 ei^ib-inch, six* 
stage Wortfcington oentrifueal pimps located on the rain floor of the 
boiler room (App* E13)* The capacity of each putap is 600,000 pounds 
per hour against a liead of 1600 p*s*i* Two are driven by 1540 horse* 
power v^stin^tioufle lapulse typo turbines | fhe others are notor-driwn* 

e. Pressure Reducin^ and Pesuperheatlnrr station* - Turbo- 
generator units Nos* 11, 12 , 13, and 14 ( and a turbine-driven exciter) 
use stooci at 600 p*s»i* This steori is taken from tiio hi^jh pressure 
header tlirou^h a pressure reducing and desuperhoating station, which 
will pass a naaelmucn of 100,000 pounds of a toon per hour* 5hs desuper- 
heater admits hi#i pressure feed water to tho stum, thus redwing its 
termers ture to 750°P, Ti5© water flew throuf$i the no* ale is controlled 
automatically, through a bollowo-epercted v&Ito, by a thoraal elstnont 
located in tlio piping approximately 25 feet downstream* 

d* Condemn fee Ptaspsa m There are a total of twenty-four 
Allls-Chalnsr© condensate puaps, rancin^ in capacity froci 40 to 600 
end v-rith discharge heads ranging fror: 840 to ©00 feet* 

e* flater and Otean Circuity 

(1) Boilers* - v&tor enters ecch boiler (Pis* 60) 



through tho eoonomisor* viiore its temperature to increased by tbo boat 
retaining In tho flu© gases* The heated *ater then ©Titers the offtake 
drun* mter from the bottom of this drum flows tihrougi tti& viator mil 
downtafce pipe Into the lower distributing header, then rises thrcu^i 
the f urmoo water mil. The niacturo of steam and water enters the 
separating drun fraa vfoloh it oiroulatos ttorou^i tte boiler tubes* After 
passing throu#i tho moisture ellrdnatoro in tho separating dru; !# the dry 
steam is conducted throu^i tho tfcreo sections of tho superheater to the 
outlet header* and ttion to tho oain steara header* from which it is 
distributed to the individual turbines* flow beinr; regulated by the 
respective ttsrblne governor control wives* 

(3) Turbines* • Ofeite 1 to 10 have extraction steam 
openings for three-eta ge food rater heatlnrr and evaporator tal»upt 
Turbines 11 to 14 eaoh have one extraction opening each for feedwitcr 
heaters* 

(3) Corajcnsors* - Bie exhaust sterna fron each turbine 
dischargee dirootly into a condenser* and oondensod steam is received by 
a deoerating hot vrell* Pron four outside storage tanks* the condenser 
hot veils also receive tho required inato-i^ rater, irtiioh enters the 

syoten at tills point* 

(4) Conflensate Pumps* - Condensate pimps take 
suction frou tiie condenser hot wells, and discharge to the feed tor 
heaters* Ihose punpe also return any excess water in the systen book 

to the storage tanks* 

(6) Fteodvgttor Ilea to ra* » Tho oold side receives 
cooaensed turbine exhaust, rfiich* after beinc heated* flows tiirou^ 
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iSio boiler feed puop auction header. The hot side receives extraction 
steon from the turbines* After condensing. It is either punpod baok to 
tlu> condensate eysten, or flashed back to tho condensers * 

(6) Bo 1 lor Food ?uopa« • The six boiler feed puope 
take suction from tho boilor food header* eai discharge into a common 
header supplying tho boilers* through the eeononisere* 

(7) Evaporators* • Throe 25*000 pound per hour enaapo- 
ratora are installed for furnishing the necessary mke«-up water to the 
system* , 

(a) Hot Slde« - For heating* elttier extraction 
8 team frou the main turbines is used* or eoihauot stoan from the boiler 
feed ptrip turbines* This stoam* after condensing in the emporator 
coils, is punpod book to tho boiler feed pump station header* 

(b) Cold Side, - Ikbo-up water from the Clinch 
Eivor paasoQ through a deaeratin* heater* and io punpod to the evaporators • 
The resulting vapor is condensed in the intermediate pressure feednater 
heaters * &rri then ptznped back to tho condensate header # or flashed baok 

to tho oon&enoera* 

(8) Taitor Treatment Plant* - A Pemutit Cotopacy 
75*000 pound per hour cold carbonaceous process water treating plant w 
installed in order to overooos difficulties encountered with rear water 
sludging in the d ©aerating heater and o\*ipora tor feed pucps« This 
treating plant takes filtered and chlorinated water f ran the reservation 
domestic water supply* The water passes tlirou^i Seokarbe tanks ttnd a 
do^asif ier* theaoe to a concrete atora^o tank, froa «hioh it Is supplied 
to fcho deaoratln^ heater* 



12-7* Ttarbo-nensrators * «• There are four to on turbo^jenorators 
(App. EIG) Installed In ttie turblra roon (K-702), Characteristics of 

theoe nttohlnec are eixmrised in Tfeible 6 # All arc provided with 

■ 

separate nK>tor-gpi»rator set exciters, and trith suitable lu^ioatlon 
and sovornins fkailitieQ« A oparo otean<«driven exciter la also provided 
to servo aay turbogenerator in tiro of enarEenqyv Tho turbine condensers 
operate at vacuuna of 28 to 29 inches of neroury, and haw a total 
boat transfer area of 224,870 square feet. Total condensing capacity io 
1,737,040 pounds per hour, using 854i000 gallons per ninuto of cooling 
«ater« 

12-6* Cooling ^ter System, 

a # Crib Hotge (K-705)» • Clinch River water is drawn in 
fron a fifty-foot forebay, protected by a steel grill which screens out 
driftwood ana debris , and passes through the crib bouse which contains 
four travelling screens* 

b. Picre Hotpo (K-706)* - Tiator f lews from the crib bouse, 
throu^i an intake tunnel, stop logs, and sluice (^tes, into wt wile 
under the pvcx> house* Cooling water is ptnped to the ttrbine condensers 
by msans of throe Worthinsten vertical shaft, propeller praps (App, E10), 
eaoh ptaap with a capacity of 82,600 (P£* and discharge head of &0 feet* 
The pumps are driven by 700 horsepower 2800 volt motors* An electrically 
operated rubber-seated butterfly «lvo is located in the discharge liae 
of each punp. Five service water pimps, and two ash sluice supply p™?>s, 
are also installed in this building* The circulating putnps discharge 
into a 78 inch header throutfi their respective 64 inch discharge lines. 
The pinp discharge header feeds a 66 inch condenser supply header in 



the turbine room* When the S-*0 plant wao In operation, its prooeas 
ooo ling «ater ma supplied frocr thlo puqAouss (Par. 12-0). 

Oo Discharge Flrae (K-702A), - 'later leaving the condensers 
is discharged Into ten wells oonneoted to ft 10 x 10 foot reinforced 
concrete discharge tussr»l 1008 foot lone, xdiioh oonneoto tdth a 2200 
foot otone-liaed f Iubsb 85 feet deep* The five* connects with ft second 
10 x 10 foot reinforced concrete tunnel discharging into Poplar Crock* 
12-8* Steam and Condensate System for 5-60, * The construction 
of the K-26 paver plant was completed mil be fare Its full generating 
capacity was needed for operation of tho process plant and auxiliaries 
(Vol* 4)* In order to admnoe tho ovorall tonhattan District pro gran 
by utilisinc the available K«25 steam-generating facilities* the liquid 
Thermal Diffusion (S-60) plant ma cone true ted adjacent to the K-25 
powor house in tho latter part of 1844 (nook VI)* The bulk of that 
plant' ■ requl rec a snta for process steam* oooling water, and electrical 
pewor «8 then supplied by the K-B5 power plant (Vol* 6) for approsci- 

► 

x&tely one year, until Its full capacity was required for operations* 
In order to adapt the power plant to this service* which me not origin 
cally contemplated, it became necessary to design aj*J install equipment 
for sending 1*600,000 pounds per hour of 1250 p*s*i* etean at 925*F te 
the S-50 Plant* and for handling tho sane amount of 1000 p*s*l* hot 
water return at 64B°P* 

a* Section 750* - Two heat exchangers to cool the hot 
water to 350°F* and two pressure reducing mlves to reduce the pleasure 
to 250-800 p*o«l« were installed* Tho cooling raodlin in the heat 
exchangers was condensate fror the turbine condenser hot mils* 1ft© 
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cooled rater me pac3od through a proa but o reducing valve, and then 
oonblnod with thlfl condensate, ThiB stroan me fod to the bollar food 
ptnp suction header* Excess hot water that oould not be oooled by the 
available condensate ma diverted to flash tanks located outalde the 
east turbine roosn wall. The hot water was flashed to atmospheric 
pressure, and resulting fltsoc and condensate sent into the nain con- 
densers* A relief vulre , loading back to tho flash tanks, ma installed 
on tho boiler food purp suction header for tho protection of ttK> con- 
donate eystera In oaee the prosouro uxlvos should bo aocidently opened* 
belief wives wore also too tailed on the flash tanks to protect tho 
cain oondonsers from overpressure* 

b # Section TOO* * To supplement tho equipment of 
Section 750, additional evaporator and condensate hand line equipment 
was installed and identified as "Section 780% 

12*10. Elootrioal Distribution Syotcia, - Tho power supply to ttie 
proooos area la divided into too general syatensi the first supplies 
oonotant frequency GO eyole power* tho second le further divided into 
nine d Iff ©rent sub-cystens, seven of which my operate at any frequency 
between 45 and 66 cycles, and two of which my operate at any frequency 
between 90 and ISO cycles. Utilisation voltages are 2400, 400, 206, 
and 115, the lattor tiro levels serving principally for lifting, heating, 
and mis oe ligneous emll no tor o. The reminder of this paragraph pro- 
cents a brief description of the K-2S electrical system. Further 
details my be found in Voluno 7, Part II of the Kollex Operating 
Manuals, and In Book XI of the KB Ilex Engineering Descriptions, 

a. lain Switch House (K-701). - Hie naln or/itch house is 
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a three -etory brick building. 635 fo«t long by 46 feet wide, l&a&ted 
approximately 150 feat free the turbine house. All electrical pew 
used within the K-25 plant (oxcIusIyb of 1-27), either generated in 
Section 700, or received from T.V.A., passes (via underground cables) 

i 

through K-704, which forms the control center for the transmission 
system to the plant area. A sister control station, and the required 
13,800 volt switchgear are Installed on the top floor. The ground 
floor is used for bus connections, potential transformers , dls -connect 
and pothaad enclosures, and miscellaneous auxiliary equlpnent. The 
basement is a conduit and cable noon (App. E17). 

(1) Auxiliary Switch Houee (K-707). - A four-etory 
brick building, 200 feet long by 30 feet wide, and located behind the 

i 

boiler house, contains electrical switch gear and controls for the 
regulation of power supplied to the poser house area itself. 

b. Outdoor Switchyard (1-709)* - Connection with the 
T.V.A. system is Bade through a switchyard northeast of the nain switch 
house. Power received is stepped down from 154,000 volts to 13*800 
volts by nsans of three 40,000 EVA power transformers, each of which is 
equipped with an accessory regulating transformer to permit changing 
the voltage ratio under loed. The low voltage sides of these trans- 
formers are tied to the 60 cycle constant frequency bus in the sain 
switch house. There are three incoming 154,000 volt lines to £-709 1 
one direct feed line from the T.V.A. hydroelectric plant at Fort 

■ 

Loudon, one tie-line from the to. 2 lima Sub-Dotation, and one tie-line 
from the 1-27 switchyard (E-732). The 1-27 electrical system is 
supplied entirely from T.V.A. sources, and is described in Paragraph 
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14-5 » Furttier details of tho general C,B,W, electrical syotan, and 
T»V*A, supply connections, are presented in Book 1 # Voluno 12. 

o, tfeln Tranardoslon Lines # - All power 1b carried ft*or< 
tho mln ewitoh house to the utilisation area by rsoone of underground 
oables, enclosed within fibre duotc, and encased In concrete* She ducts 
are grour>ed In banfca of six, and provided with n&nholes 500 foot apart. 
Biirteon duot-banko (iroludins spares) are installed beteoen tho switch 
home and tho junction mnholea near the process area. Pte the 
4*1**4 m T*tnhnlo area* seven dust banks ore carried alone ** Qt s4do 



of tho process area building, and sewn duets alone the meat side. At 
a point just south of tho end of Hi© sain process buildings, one bank 
branches off to the right, and continues north within tho cascade court. 
From tho junction craholo area, one run also branoheo off to supply the 
administration an3 conditioning areas. The pons ration and 



lesion 



volte""? on tiie constant frequency system, and on the variable frequency 
system In tho 45 to 65 cycle bend, ia noninally 13,000 volts at 60 
eye lea, a»3 proportional at other frequencies. The cables which oarry 
this power to the utilisation area (14 for the constant frequency 
system ana 56 for*46-6G cycle frequency aysten) aro of the S-oonduotor, 
lead-ooverod -type, Insulated with l/l inch of inpregnated paper, »e 
nonlnal voltage on the 00 to ISO oyele bond of the nertable frequency 
syetert la 4100 -volte. The 8 cables vrtiioh oarry this power to the 
utilisation area aro of tlie 3-oonduotor, lead-oovored typo, insulated 

♦ 

vri-Si 5/I6 inch of varnished oanbric. Shleldln- la provided on ell 
cables In order to equalise tho volte -o etrocs on the Insulation, and 
to assure that moot faulto will be phase to round faults, Cable slseo 
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and layout aro shovm soheoatioally In Figures 61 and 62. 

dm Constant Pregnancy Syotocu - Hio constant frequency 
eysteo (Fig* 61) is supplied fron a dotfole buo In the rein ev/itoh housa* 
Each feeder cable leading to tha prooeoa area Is provided with two 
breakers so that, in case thoro ie any failure of equipment on either 
of tho tro bus sections, the ott^cr will rcmin In eorvioo and continue 
to supply the load. Each of the two buo sections ia stibdividod into 
tv/o nmllar portions by a 0 per cent 55,000 KVA bus tie reactor which 
acts to lindt tho flow of current in the event of a short oircuit. 

(1) Power BwaroBm m 2hs constant frequency bus is 
normlly supplied with power from three turbo-genera tore, one acting 
as a ruzminr reserve* In addition, as described above, a connect ion ie 

mde throurh the swifcohyard to the inoominc ?»V#A. supply linos. A 

* 

25,000 KVA synchronous condenser io installed in tlio switch house for 
use in improving power factor and controlling voltage a * tires \s4ien 
all constant frequency power ie being dram frors the 154,000 volt 
T«V«A. system* 

(2) IntraWlroa Distribution. - Shrougiout the uti- 
lisation area, a network distribution sysfcsn is used. Pour transformers, 
each supplied from a different cable, are paralleled on their secondary 
sides to fom a 480 or 2400 volt bus. Each 13,800 volt oftble and its 
associated transformer normlly foed one erotn of switches, but four 
switch groups aro ocmneoted together by means of low voltage hue ties, 
and function as a tait* Transformers and cables eises aro so selected 
that, tTith odb tr&nsforraor or its primary feeder out of service, the 
remaining three oon carry the f ull buo lead. 
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o # Variable Frequency Systcra. - Each of nine different 
^arlablo and adjustable frequencies lo o uppliod from a separate bus In 
the owl toll house (Fig. 62 ) # These buses aro equipped with one breaker 
per p«t»rator and one broaber per feodor. 

(1) Poror Source, - Each bus In tho variable frequency 
syataa Id norrally ©implied witfi power frcct a particular turbo-generator 
flhloh la aaeliaaod to that buo and to that frequency* A spore turbo- 
pmarator Is kept available 00 that It oan pick up the load on any of 
the busies in 46 ~ 65 cycle band, should the generator norcally supplying 
that hm be out of service. Tmo spare 0 aro provided to serve either 

of tho buses In the 90 - ISO cycle systxna. 

m 

(2) IntraWlrca Distribution* • Variable frequency 
potior 1b used at 480 volts* Transferrers and switohcear are located 

in tho process building baoenent vaults* 

(a) 60 Cycle Ban3» - Two cables and tronsforroers 
feed cms bank of switches, an3 two of these switch banks are oarmoctod 
together by means of tor voltage bus tie cables, V£*m necessary, ttoree 
of the four cables and transferrers in any particular group can carry 
the total load for that group* 

(b) 120 Cycle Band. • In Section 4 of the 
dlffi*lon cascade tho "A" and motors aro run at different speeds, 
anS aro supplied by different buses* The circuit breakers which supply 
the "A" and "If* motors for a particular cell are interlocked so that 
thoy are both closed and opened at the soxae tlxae. In case either 
breaker is tripped automatically by relays, both breakers will open. 

In Section 4 the transformers aro operated in groups ifi too, instead 



of tn groups of four aa in other sections* Each trfcnsfonaer supplies 
one bank of switches, and two of these switch banks have their lai/ 
voltage buses connected together* ISaoh switch bank applies H A W and 
"If* rotors for two sells, each cell being applied throng & separata 
circuit breaker* Koimlly* both transformers trill bo in service, but 
in an eraergenoy one of tho two transformers of a group ©an supply tt^a 
entire load* 

(1) Transformers, - The etep«-down power toanefornere 
are piratically all of the non-liquid filled, air-cooled type* Prlrary 
voltage in the 120 qyole bund mriable frequency eye ten ia 4, ISO volts* 
In tfse 60 cycle constant and variable frequency systems, it ia 13*800 
volts* Sooondary voltage ia 480 voltB in all oases, exoopt for a nuabor 
of constant frequency unite, which deliver power at 2400 volte* Trans- 
fomsr sixes are shewn in Figures 61 and 62* The two KVA values are 
the self -cooled and fan-cooled ratings. Tn general, the self -cooled 
rating is adequate for nonaal requirements, but the fan-cooled rating 
allows three transformers to carry the entire bus load nonaally 
distributed smng four* Transformers in the constant frequency eye ten 
were supplied by Allie-Chateere % those in the variable frequency system 
by Vteetinrhcuae. 

(2) frffitofagear* - All of tho switching equipment is 
of the xaetal-enolosed, air circuit breaker type with removable circuit 
breakere* In Section 500, the transformers and switching equipnent are 
located in lon~ vaults between tho process buildings • In the putnp 
house f air conditioning building, and other miscellaneous building. 
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VSi X donates inters eotioml oall prop* 



t!*o transformers artl bwI tolling equipment aro looateO In special roooa 
provided for that purpose* 

(3) llotors » - The variable frequency load oonsisto 
of power drawn fey Induction notora driving the diffusion steps prooeso 
ptnpe* The 2892 starves of the main cascade, each with its "A" and *3 n 
pumps, require a total of 5784 stage pimp motors* The else and 
distribution of these rrfctora t together with those installed in inter* 
eeotioml cells* are shorn in Tablo 7 9 



SECTION It - THB AWCIHISTRATIOK AREA. 



15-1. General * - The designation, "Section 1000", is applied to 
ino lud e buildings provided at 1-2 B for administrative and miscellaneous 
purposes. All of these structures (exoept as noted in Par. 15-2) are 
of a temporary Low-cost type* Host are located within the administration 
area, idiioh lies southeast of the main process area* 

15-2* laboratories . - Four laboratory buildings are provided i 
I-1004-A, -B t -C, and -D. The first three are permanent two-story 

oon orete block structures, and an connected by a corridor. Their 

■ 

combined floor spaoe is 60,000 square feet. The fourth is a one-story 
wood frame building with a plan area at about 15,000 square feet. All 
are air-conditioned. Activities and equipment in these laboratories are 
described in Volume 6. 

18-5. Administration Building (K-1001) . - The administration 
building is a two-story, four-wing building containing over two acres 
of floor space. It is the main office building for the gaseous diffusion 
plant. 

13-4. Industrial Relations Building (K-1032) . - JLs a supplement 
to the administration building v building K-1082 was constructed on an 
adjacent plot of ground to house offices having to do with industrial 
relations and similar matters. 

13-5, Field Office Buildings (K-1029, K-1034) . - Two two-story 
field office buildings arc located just south of the cascade "U". These 
were designed and built for the purpose of providing offioe facilities 



for a portion of the administrative personnel of the J. A. Jones 
Construction Coop any, The Kellex Corporation , and the Manhattan District. 
The/ are now used by Carbide to provide of floe space for the Instrument, 
Equlpaont Test end Inspection, and General Engineering Departments. 

13-6. Personnel Facilities. - The following personnel facilities 

are provided t 



1>7. mi i *"^jLf MJ^ftf"- - *w»rous warehouses, change 
houses, pv stations, first sid stations, guard booses, and garages are 
looatsd throughout the 1-25 area. 



K-1002 
K-1003 

1-1005 

1-1015 
K-1026 

K-1Q27 



Cafeteria 
Dispensary 
Payroll and Safety 
Laundry 
Bus Terminal 
Bus Repair Shop 
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SECTION 14 - THE K-27 AiiEA 

14-1. General s - The K-27 plant is a structurally separate annex 
to the main cascade of the gaseous dif fusion plant. It can be operated 
as a separate unit, but is normally operated in conjunction with the 
main K-25 plant, the two process areas being interconnected so as to form 
a "cascade of cascades" (Vol. 5). The decision to construct the K-27 
plant is discussed in Paragraph 7-2, An extensive description of K-27 
is available in Volume V of the Kellex Completion Report. 

a. Contractual Arrangements. - In practically all cases, 
specific portions of the K-27 work were performed by the bbidb contractors 
(App. A) who had handled corresponding phases of the originally designed 
K-25 plant. For example, overall responsibility for design, engineering, 
and procurement was vested in the Kellex Corporation under Modification 
No. 2 of contract W-7405-eng-23. 

b. K-27 Plant Site * - The K-27 plant is located within the 
K-25 Area. Site selection was governed oy consideration of the following 
factors: 

1 # Minimum disturbance to existing structures and services. 

2. Proximity to existing utility supply facilities such as 
electric feeder c&oles, sanitary water, lire water, etc. 

3. Ease of drainage. 

4. Proximity to the K-2J plant. 

5. Availability of cooling water make-up supply. 

6. Froxiiidt^ to existing administrative and construction 
facilities. . 

H.1 



7. Ease of grading and soil preparation* 

8* Accessibility froa other parts of the area. 

■ 

K-27 buildings occupy a sixty-acre plot of land just southwest of the 
main cascade M U" • Thus, the K-27 cascade is situated within a deep bend 
of Poplar Creek, and ia bordered on three sides by that stream. Plot 
plans of the K-27 area, and of the overall gaseous diffusion plant area, 
including K-27, are presented in Volume 1, Appendices and AJ. Photo- 
graphic views are shown in Volume 5* Appendices Dl6 and D17» 

c. Design Principles . - Design principles of the K-27 plant 
are identical wilh those of the main K-25 plant. In order to expedite 
the speed of construction, and since K-25 plant operation had proved 
successful, the general policy was followed of extending the diffusion 
plant process facilities by constructing duplicates of one of the iii&in 
cascade process buildings (Vol. XXI of Kellex Operating Manuals ). OriLy 
those changes were made which were absolutely necessary, or by means of 
which significant improvement could be effected without delaying the 
progress of construction. Accordingly, discussion of K-27 design, as 

presentfcdoelow, follows an outline sifiiilar to that used for the main K-25 
plant; emphasis is placed upon points of difference between K-27 and the 

previously designed K-25» 

d. Capacity . - In effect, K-27 operation produces an en- 
riched feed for the K-25 cascade, and thereby increases its daily produc- 
tion of U-235. It was contemplated that the K-27 extension would result 
in a 35 to 60 per cent increase in tot a], U-235 production. 

14-2. Process Design . - The K-27 cascade consists of 540 diffusion 
stages. As in K-25, six stages are grouped to form a cell. The cascade 
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i« housed in nine contiguous process buildings (designated Section kOO), 
each containing ten cells. The process equipment essentially duplicates 
that of Section 2a of the main cascade. Figure 63 depicts the method of 
process interconnection between the two cascades. 

a. Feed and Purification System (Section 130). - The E-27 
feed and purification system (Vol. XL of the Kellex Operating Manuals) 
differs in several important respects from that originally designed for 
service with the main K-25 oaecade. Feed to 1-27 is obtained from two 
sources: 

1. Fresh , nomal concentration, UF^ supplied by the Harahaw 
Chemical Company- 

2. Partially processed uranium hexafluoride reoycled from 
the bottosi of the 1-25 cascade. 

Experience with the main easeade feed purification program had shown that 
it would be unnecessary to provide purifying facilities for the fresh 
feed stock received from Harahaw. Accordingly , no equipment correspond- 
ing to the DF£ distillation tower e of 8ection 100 was provided. It was 
decided, on the other hand, to provide purification facilities for the 
recycled stream from K-25* The 1-27 feed and purification plant, as 
finally deaigned f is subdivided into three distinct systems whioh are 
discussed below. 

(1) Fresh Feed Vaporisation System. - Fresh feed stock 
is vaporised directly by immersion of drums in hot watsr baths, and the 
vapore are cent through feed filters to the 1-27 cascade. This is 
essentially similar to ths method ueed in the feed system for the main 
cascade. Four hot water baths are provided, eaoh serving e bank of four 



cylinders t Total vaporizing capacity is on the order of 32,000 pounds 
of UF^ per day. 

(2) Batch Still Purification System , - This installa- 
tion, housed in a separate room of Building K-131, contains principally 
a packed tower and re-boiler, a at ill pot, condenser, and reflux drum, 
together with process material containing drums, and water bath vapor- 
izers for feeding purified UF to Section 400* The system removes such 

6 

impurities picked up during processing in the main cascade as coolant 
and light diluents, and was designed to reduce CgF^ concentration to 
a specified 2.14 per cent by weight. An extraction and separation 
unit is provided for removing traces of UF^ froa the C^F^ coolant re- 
covered in the purification operation. Process piping in Section 130 
differs from that of Section 100 (which is traced with calrod heaters) 
in that it is encased within electrically heated air conditioned enclosures, 
which confine leaking process material, and permit of purging the leaking 
area. Also, whereas the feed to the Section 100 purification system Is 
vaporized by electrical heating jackets, in Section 130 the feed to the 
batch still is vaporized by hot water coils clamped around the shipping 
containers* 

(3) UF, Disposal System. - The disposal system (housed 



in Building K-132) removes UF^ from vent gases, purge gases, and relief 
valve discharges by absorption in water. The resultant solution is re- 
turned to Building K-131, and agitated in a tank with a 10 per cent caur 
stic solution which precipitates the uraniuta as sodium uranate, N |^2°7 # 
The precipitate is filtered in a plate and frame press, washed, and 
charged to barrels for storage. The filtrate and washings are transported 



by tanii tru<u to the conditioning area for disposal. 

b. Surge and ftagte System (Section 630) . 

(1) Surge System * - Similar in design and purpose to 
Section 600 of K-25, the K-27 surge system includes a bank of twelve 
large drums capable of absorbing an inventory fluctuation of 3900 pounds, 
which is equivalent to 15 per cent of the K-27 cascade inventory, 

(2) Waste System . - The waste system, with a design 
capacity of 9300 pounds of process material per day, withdraws process 
gas f rom the "3" line serving the surge system, and compresses it to 
33-50 p.s.i.a. by means of two special pumps (Par. 14-3d(l)) connected 
in series. The stream is then liquefied by heat exchange with process 
coolant, and collected in one of two waste accumulators from which it is 
drained to shipping cylinders for storage. The K-27 surge and waste tyar- 
tea is completely spared (Vol. XXXIX of the Kellex Operating Manuals), 

(3) Ventilation System * - A carefully engineered ven- 
tilation system has been provided in building K-631 to furnish the fol- 
lowing services: 

1. Protection of personnel against toxic gases. 

2. Limit and control surfaces requiring decontamination in 
case of a leak. 

3. Dissipate heat* 

The ventilation system is unique in that certain areas of the building 
where procese gaa is handled at super-atmospheric pressures are main- 
tained at pressures belo* atniospheric so that leakage of process gas to 
the atraoephere will not conteuuinate other parts of the building. In 
those parts of the building where process gas pressures ere t>elow atmos- 
pheric, the pressures are held slightly above the normal barometric level 



in order to minimize furthor the flow 01 cont&uinatad atmosphere into 
such areas. 

c. Purging System . - Design of K-27 purging facilities was 
considerably simplified because of K-25 operating experience, and because 
of the fact that the process street at the top of K-27 is not very highly 
enriched in light isotope concentration. 

(1) Alternatives Considered . - Two methods *ere considered. 
The first involved a design similar to that used in the temporary purge 
and product systems at the top of Sections 2a and 2b of the K-25 cascade. 
This method would possess the advantage of simplifying K-27 product re- 
moval, but would necessitate relatively coroplicated plant purging oper- 
ations. The second alternative was based upon the use of normal cascade 
cells to produce light diluent of high purity (aoout 1 mol per cent 
ThiB would perait separation of the product withdrawal system from the 
purging system. 

(2) Final Desim . - The letter method was chosen because 
of its simplicity. It also made possible the sparing of purge system cold 
traps by recovery system cold traps. The highest on-stream cell of the 
K-27 cascade normally operates on direct recycle, and light diluent is 
concentrated in the top 2-5 cells to 99 or more mol per cent. A purge 
stream is taken from the "A" stream of the uppermost stage and compressed 
to atmospheric pressure by means of a Beach-Kuss vacuum pump of the type 
used in the process gas recovery system. The stream passes through e cold 
trap system housed in Building K-413# is refrigerated with liquid CO^ 
at minus 55°F. It is then run through a carbon absorber end exhausted to 
the atmosphere. A control vajve in the vacuum-pump suction line regulstes 



the flow of purge gas so that the UF 6t N 2 ratio in the process etreea at on. 

i- 

of the stages near the top of the cascade regains constant. Refrigeration 
is supplied from the C0 2 refrigerating plant In Building ft-402-9 wiiich al- 
so serves the K-27 process recovexy system. For stand-by purposes liquid 
C0 2 for refrigeration can also be supplied from cylinders. The design ca- 
pacity of the purge system is 2400 atandard cubic feet of nitrogen per day. 

d- Process Gas Recove ry System . - The process gas recovery 
system of K-27 differs f rota that of K-25 (which was equipped with recovery 
stations scattered throughout the main process buildings) in that a single 
central station is provided. This design was chosen after study and die- 
cussion between Kellex and Carbide. Three two-punp vacuum pumping stands, 
placed at equal intervals along the cascade, exhaust the process gas 

from the process equipment when necessary, and discharge it through mist 

■ 

filters into a header which runs along the front of the process buildings, 
and leads to the central station at the front of Building K-4Q2-8. At 
this point three cold traps are provided, together with auxiliary carbon 
traps and controls. Recovered process material is stored in five liquid 
storage drums and returned as needed to the cascade by way of a return 
header which runs parallel to the evacuation header. Operation of the 
K-25 cascade has siiown that the Allle-Chalmers stage punps can operate 
at lower pressures and smaller suction volumes than were originally an- 
ticipated. This inforaxation was utilized by alloying these pwaps to 
ivacuate the contents of a cell, and transfer the process material to 
another cell, or to the main cascade stream. In this way, a cell on 
►e evacuated to less than 10 per cent of normal shutdown pressure, the 
♦eniainder of the evacuation being taken care of by the recovery system, 
hich thereby carries a greatly reduced load. In the K-25 recovexy rooms, 



a storage drum, after being filled, had to be disconnected from the piping, 
moved, end replaced by another storage diua. In K-27, storage in the cold 

■ 

trap roan is provided for by stationary drums which collectively can hold 
the contents of one ouilding. These drums are oanifolded and encased in 
an electrically heated box designed so that the UF^ can be held in the drum* 
either as a liquid or as a vapor. Lxtra storage capacity can be obtained 
by vaporizing the UF^ frou the recovery storage drums and sending it to 
the product room in Building K-413 through a piping connection provided 
for this purpose, and condensing it into porteble product drums. The 
piping arrangement also makes it possible to use the K-27 cascade re- 
covery system for evacuation of equipment in the surge and waste system, 
or as a spare purging system when the normal purge system is shut down. 
The K-27 process gas recovery system and purge and product system is 
described in Volume XXXVIII of the Kellex Operating Manuals. 

e. Product Withdrawal System . - The K-27 product system 
serves to transfer K-27 product to K-25 at a metered rate, and provides 
a means for operating either the K-25 or K-27 cascade when the other is 
out of service. The principal difference from the K-25 product system, 

where the product rate is relatively low, is that the K-27 design product 

- 

withdrawal rate is bUQQ pounds per day. Final design of the product with- 
drawal system was fixed after consultation with Carbide. Product is 
withdrawn from a cell near the top of the K-27 cascade where the light 
diluent concentration approximates three mol per cent. Product may be 
withdrawn tlirough any of a number of connebtlons installed between the 
converter outlet and stage control valve in the sixth stage ol uhe third, 
fourth, fifth, sixth, and seventh cells from the top of Building K-402-9. 



S fatlffr cornecLijiia cii^ i5&4* in Building fur u^e in the event 

that Building K-/-C2-9 °^ taken off stream. Product is normally 
trcnsf erred to K--2£ in t!-e va^or p}v-:se by *aec\n5 of interconnecting piping 
between the twe plsa%s 4 which run UtTtiUgb pur^e 3tjd product building 
K-413 (Fig. 63 ), KhtfTv the £boM nrte ia continuously i^tc r**d. The product 
system is houced in Build ii«£ K-/>13 *0_orq/ with the purge tiystem, the two 
cysteine l>ein£ separated bv a partition wa3.1. On account of tin* process 
pressure differential between K~25 and K**27, no booetci" purq- mechanise 
ie required. The product header discharges into eny of a number of feed- 
points in the K-2J cascade. 

(l) Alternate System , - Facilities are also available 
for liquefying tJie process /material, rnd transporting it to £-2^ in tared 
drums. When this ;aethcc ie used, when the K-2£ cascade is shut 

down) a street it drawn fix>u the product header, and compressed by iteans 
cf ttvo specie! puaps (Par, 14-3^ (1)) connected in eeric3. The cofupresaod 
gca passes through a condenser Khere it ia liquefied by heat exchange 
c^ninst CgT^, the liquid flowing by gravity into run-doKn drums, from 
vrfiich it is drained into tared shipping druaa. These draris have a cara- 
bine d otorr^e capacity of 15 tons of UF^, and proylde, a eto civile for 
supplying; the H-2J cascade for a considerable period, in the event that 
normal flow of K-2? product is interrupted. 
14-3- Equipment Desi/m . 

j 





DELETED DELETED 



b. Convgrtars. - The charters of the K-27 etagea are idwn- 
tleal with the Size 2 converters of the K-25 oaecada^(Ta&ie ,3, facing 
p. 8.1X>). The uae of « higher quality barritr poeaible a higher 

operating preasure in K-27 (Section 400) than is poseioie in K-25 (faction 
300). A typical K-27 eaacado "B" stream pressure would be ou the orier 
of 3.2 p.a.l.a.j a naziaum pressure of 4.0 p. a. i.e. ia possible. Thie 
maximm preaauro fixed design cooler duties, aleatrlcal power requirements, 
end eone of the instrument ranges. A typical "A" etreaa flU rata tnroufh 
K-27 barrier ia 637,000 pounds par day, a* against 490,000 pound* par day 
in Section 2a of the K-2J plant. 




i. - Because of the relatively high preaaurea 
and incre&aed interstage flo* at which the K-27 stages were to be operated, 
the etage-puqp motor, had to be capable of a higher power output than was 
neceaeary in Section 2a. The "A" puup aotora are rated for continuous op- 
eration at 75 horsepower, and the "B" pua ^ ootore at 150 horsepower. ■ 

d. Service Pusmg. _ Xhc tarioua apecial puapa developed (Vol. 



corresponding 



1-27. 



(1) Waata and Product P'jflr-g- - it was necessary to doalgn 
one new purap for the K-27 plant. The K-27 waste syst<* required a positive 
displacement pmp to compress 0F 6 to 33-55 p.a.l.a. prior to liquafaotienf 
the K-27 product systoa involved a similar pulping aorviee. A BeaeJwuiM 
pump (Vol. 5, Par. 8) was tested at the Kellex Jersey City Teat floor, and 
later at the plant site. A ntnber of design modiilcutiouc were oade, and 
a two-stage unit wae developed with increaaed cylinder clearance end an 
improved lubrication syataa. 

14.10 



e. rroooca Cap Soolera. - The stage cooler 0 are identical 
with those used In K~25« JM7 contains no intorc*ll coolers, however, 

- 

the need for tbtse being eliminatgd by the uae of MFP-10 plantio valve 

art 

soatQj which A* capable of uithotandlua higher oporatlng tamperaturoe 

than the "C" rubber aoaflft originally Installed in tho aaln oasoade. 

■ 

t. Pracaos Pillar. - K-27 procoas pipe is identical with 
that used in K-25, with the ejceaption that tho tl^ce and four inch aissae 
(as well as the larger dimeters) are of nickel-plated etoel Instead of 
raonel. fljy the tine that the K-27 plant was constructed, Bart Laboratories 
had extended thair plating techniques to permit of handling these an? idler 
■isee. 

g« Propose Block Valve a . - The 0*17 hlock valvee In K-27 
are equipped with ffFP~10 seat rings instead of tho "C n rubber seating 
;.iat«rlal originally used in K-2J t 

h. Ingtmregntatlon. - Instrumentation changes were aade 
primarily in eaeea where it waa found possibly gffect simplification or 

iaprova^nt without delaying the program. Specific details arv described 

- 

in Sect lets 5-XXI (30) of the Kellcx Coaplstioc Report. 

i* Stage Control Valvee , - As in the plant, butterfly 
control valves are used to regulate stage pressures in the K-27 plant. 

■ 

Sinee complete closure of a control valve would result in process dis- 
turbances which would overload the pump Motors, it was decided to provide 
speciel seeris for prevent ins fc he valves fros closing beyond a pre-deter- 
fflined amount. This was »eeo«plished by controlling the air supply for 
the dlaphr*#s motors of the valves to that pressure which would permit 
the valves to close to a specified position. The valves have also been 



fitted with stops to limit the degree of closure. The relays used in K-25 
were eupplied with two degrees of "reset"! this has proven unnecessary, 
and the relays used in K-27 are designed without the reset feature. 

J. ffffM TffiPf* - The eold traps used in the K-27 purging 
system were salvaged from cancelled recovery rooms in Sections 3* and 3b 
of the lt-25 cascade, thoee used in the K-27 process gas recovery systea, 
however, were specially designed for the K-27 plant. Representing s modi- 
fication of the radial Tin type trap, they are larger and somewhat simpler 
In deeign than any type used In the K-25 plant, containing no inner re- 
frigerant shell. A feature of these traps is a nickel wool filter in- 
stalled at the outlet to remove entrained UF^. 

k. gfigbfln TrfPl* - K-27 carbon traps are similar in design 



to those of K-25# but generally somewhat larger in size. 
14-4* Process Service Installations , 

*• Process Coolant Srstam. - The C^F^ coolant system for K-27 
(Vol. XXXV of the Kellex Operating Manuals) differs from that for K-25 pri- 
marily in the following wqysi 

1. As mentioned above, inter cell coolers are not required. 

2. An undesirable upward thrust obtained in Section 300 
coolant circulating pumps is eliminated by drilling the 
impellers of pumps in Section 400. 

3» In order to reduce coolant loss, the inert gas blanket 
pressure on the coolant systen was reduced to £ inch of 
water column gaga, instead of the >-5 p.s.i.g. originally 
specified in the K-25 ooolant ayatem. 

4. A pulsation damper has been placed in the coolant circulating 
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pipe discharge pressure gage line in order to minimise 
the effect of pump tihration on the gage reading. 
5. The entire temperature level of the ooolant system 
(exeept for the inlet tooling rater temperature) ie 
higher than in the ft-25 plants beoause of the higher 

_ 

specified proeeaa temperatures, 
b. jfralrculitlng Cooling Uttit System (Section #30). - Some 
consideration was given to enlarging the K-25 ayetem eo that it would be 
able to supply tha cooling requirements of tha K-27 plant. However, It 
was aoon found that thla would require major rerieione of tha exieting 
plant, and would require the Interruption of proeeaa operation! . The 
scheme waa therefore abandoned. A eeparate cooling tower (B-B32) ie 
provided for K-27 senriee. It ia a 14 oell induced draft inetallation. 
The recirculating system ie similar in principle to that of K-25* Doeign 
capacity la 55,000 0PM, and indicated load ia approximate!/ 34,000 0PM. 
It wae originally oopcoted that tha K-27 system would require ita am make- 
up water aupply facilities. However, operating reeulte at K-25 showed 
that the make-up requirements for that plant were running leas than 
est lasted, so that it waa possible to feed K-27 from the K-25 ays tern, 
and a tie-In was made between the supply main of K-25 *nd the return 
sain of K-27 to eariy make-up feed to the latter qrstom. Late in the 
design of the new plant, and st Carbide's suggestion, faoilities were 
added so that make-up water can be fed to both plants from the aanitaxj 
water .ystma. This provides a stand-fay source which can be used during 
periods of low watsr, and when the raw river water is exceptionally dirty. 
Because of the higher process gas circulating rates and pressures in the 
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cascade of the K-27 plant, the quantity of heat to be carried away per 
building is greater than for a eimilar ten-cell building in Section 2a 
of the K-25 cascade. It was therefore neceaaary to increase the dif- 
ferential pressure between the supply header and the return header so 
that each building would receive the required supply of cooling water. 
A " a result, the recirculating pump discharge pressure is higher in the 
K-27 plant, and the sizes of the supply and return mains, and of the 
building headers are proportionately larger. Further details are avail- 
able in Volume XXXVII of the Kellex Operating Uanuale. 

i* - The dry air system of K-27 serves a 
function similar to that of K-25. It was designed to operate as a dead- 
end system, since experience in the main K-25 plant had ahown'to be preferable 

to continuous circulation. It was originally intended that a dehumidi- 

■ 

float ion plant should oa set up in Building K-1131 for producing ths dry 
air needed in K-27, but it waa later calculated that the existing K-25 
dehumidifying installation (Section 1100) would be able to supply the 
needs of both process areas, with both operating on the dead-end eyete*. 
A connecting supply line waa therefore installed to supply the K-27 plant 
with dry air from Section 1100. Conat ruction of Building K-1131 waa dis- 
continued, and later resumed after the bulk of the acre urgent construc- 
tion work had been completed. The building is now used for miscellaneous 
storage and maintenance purpoaea. 

(1) Instrument Air. - The K-27 instrument air system 
differs from that of K-25 in that there is only one eyetea per building. 
All air-actuated instruments and controls are supplied with minus 7G°F 
dew point air, whether located inside or outaide the dehumidified equip- 



merit enclosure system. The air is drawn from the main K-27 dry air 
distribution header, and compressed to 10*55 p.e.i.g. by means of four 
compressors in Building K-1231, and then sent to the process building 
distribution system. At the front of each process building, the systoa 
is connected to the plant compressed air header in order to make avail- 
able a source of emergen ay supply. A full description of the K-27 &lr 
distribution systems may be found in Volume XXXII of the Kellex Operating 
Manuals. 

d. Compressed Air System , - The "plant air" for K-27 Is 
fed from the K-25 system (Section 1200) by means of a connecting supply 
line. No additional compressors were required} existing facilities were 
capable of carrying the added K-27 load. 

a. Lubricating Oil System . - The K-27 process pump lubri- 
eating oil system is similar in all important respects to that of K-25, 
though minor changes were made in the method of feeding and renting the 
main building supply headers, duplex filters were installed at each stage 
pump Instead of single filters, and the size of the main feed header was 
increased in order to provide a greater eaiergency supply of oil (Vol. 
HIIII of the Kellex Operating Manuals). 

i 

f . Drv Hltrogen Supply System. - The sizes of some of the 
stage pump sealing systems were increased in order to facilitate vacuum 
testing of these systems, trace indicators in the seal exhaust headers 
were eliminated, and the method of controlling seal exhaust pressures wae 
changed ao that they are regulated differentially from the seal feed 
pressures. Further details are available in Volume XXXVI of the Kellex 
Operating Manuals. 
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fewer Supper and Distribution (Section 730) , - The K-27 plant 
wan designed to run entirely on constant frequency 60 cycle power* This 
cade it poesible to draw all power directly from the T.V.A. system. 
Accordingly, the entire K-27 electrical supply system ie considerably 
lass complicated than the K-25 installation* 

a* fcg2 Switqhyerd (K-732) . - The 154.000 Tolt line between 
the T.V.A* Watts Bar generating station end the Else No. 1 substation was 
looped through the K-27 switchyard, thus providing ^ in effect, two sources 
of power sqpply. A third source was arranged by means of a 154,000 volt 
line from the K-25 switchyard (K-709). Any two of these three sources 
can supply the entire K-27 load* Power la stepped down to 13*800 volts 
faj a* an s of five transformers in ths K-27 switchyard. It is then trans- 
mitted to the K-27 switch house by means of underground cables. 

b* K-27 Switch House (K-731) . - The switch house is a 
steel and concrete structure, about 400 feet long. 50 feet wide, and 40 
feet high, located adjacent to the switchyard, and south of the K-27 proc- 
ess buildings. The switching equipment installed in the K-27 switch house 
is t1»M«»» to that used in K-25. It is of metal enclosed design with the 

phases well isolated. 

c. Design Load . - In order to provide for possible future 
expansion of the K-27 plant by construction of three additional process 
buildings, all 154,000 volt transmission line facilities, switchyard facil- 
ities, powsr transformers, and 13,800 Tolt switohgear hawe besn designed 
for a maxima load of 150,000 Kff. From this point on, the K-27 electrical 
distribution system is designed for a total load of 100,000 KB, which was 
the estimated load for full operation of the nine K-27 process buildings 



and auxiliaries. The bulk of the power is utilised at 480 volts. 

d. Distributi on System , - The 13,800 volt eables frost the 
switch house to the process buildings, the low voltage switchgear, and 
the low voltage eables are all designed to take the full load rating of 
the motors, and art rated for a stream efficiency of 100 par cent. This 
rating was based upon experience at K-25 which showed that the estimated 
stream efficiency of 87 per cent assumed in that area was decidedly con- 
servative. The 13,800 volt bus in the K-27 switch house Is divided into 
two sections* A radial distribution system with four cable e to each 
vault is provided, all four of these cables being s implied frcn one bus 

■ 

section. Each cable has two breakers, one from the main bus, and one 
fro* the reserve bus. Adjacent vaults are fed fro* alternate bus sections. 
The two bus sections are not tied together either at the switch house or 
in the process area. The stage puap transformers and the auxiliary trans- 
formers In a given vault are fed fro* the sane cables. Aryr three of a 
group of four 13,800 volt eables can carry the full load in emergencies. 
Furthermore, stage puwp transformer sizes have been so selected that any 

9 

three transformers of a group of four can carry the full load when nco- 
eesary. Cables and conduits carrying power from the K-27 switch house to 
Section 400 are of the same types as used in K-25. 

is served by Seotione 1300 and 1400 in the same way ae the main K-25 
cascade. 

a. Steaa Plant (K-153D . - The addition (K-1531) made to 

the original K-25 process steam plant (K-1501) in order to supply K-27 

requirements is discussed in Paragraph 11-9* K-27 is supplied with steam 
through a separate line which connects with the main steam header supplying 



the K-25 plant at ft point near the aoutheast corner of th« conditioning 
building* This atom lino cro&oeB the area end extends overhead 
to K~27« Branches connect ffith the various auxiliary buildings, and to 
& header which distributes oteaci to the nine process buildings. Con- 
densate is puwped back to the heating cteeoi plant through an independent 
condensate line. 





SECTION 15 - AfiSISEMJCR PRO?' BR ITER BCURC3S 




15-1, Introduction. - A number of design calculations and 
preliialmry investigations of the gaseous diffusion proooss wre nado 
fey Britiah a dentists. Various oonfereneee rmro held vrith this group w 
relative to xaost practical policies, nothods, and procedures. ^Contacts 
vlih Uio Britiah group developing diffucional separation prooe^DeD 
my bo grouped into tho following four periods i 

Period 1. Preliaiwury dieoussi<ms, FobruaryWlpril 1942. 
Period 2. Review of gp&oow diffusion plant design, 

September 1943-January 1944 (App. F14). 

m 

Period 8. Aasiatanee with tteoretioal prob lotos, 

Pobruary-iAxy 1944 # 
Period 4* Devolopnant of semper oolfl trap, July-October 

1944. 

Britiah work on tho development of rubbor wive seats has been 



rasntioned in Paragraph B-llb* diaiiinii i H mp mmm. tft^ 

16-8. Prolimimry Discussions. - The nain topics dlsouaood 



during the first visit of tho Brltiflh gravy to this oountry voro 
principle e of diffuflional separation and alternative types of plant 
structure. (yt d« t $ ' ' PKlC'Sagft. Tho diaoasolons on theoretical 
principles Tiore helpful to Anorioan wrbero in dieoloeinr, tho aajor 
desipyi problems and aug^estin^ design methods. Bio views of tho 
Britiah group on plant structure, however, ware too divergent from tho 
American plan to be of much practical value and vroro, therefor©, 
rejected for reasons indicated in tho follwrinr paragraph. 



15-5. Review of Gaseous Diffusion Plant Deslfgu - At the sug- 
gestion of the Kellex Corporation, tbo British group was invited to 
oritioise the design of the gaseous diffusion plant. A aeries of 
conferences me held at which the following sublets were dlsoussedi 

ft. Barrier Materials. - The British investigators 
reviewed the relative twits of barrier naterials under consideration, 
ani aided in the selection of the DA barrier. 

b. 3tag& Recycle Priaoiple. «• In December 1943. the 
British inwstigEttors proposed <2iat an investi^tion be nude of the 
"rabbit principle", a stage recycle method. In this plant, converter 
diffusa te from only the first pass is advanced to the next hi^ior eto^cj 
diffused g&a from the regaining passes is recycled back to the stuns 
stage. The rorit of the method lay in the reduction of required number 
of stages to obtain a specified product concentration^ but. at the 
saxao tiEBj total barrier area roquirenwnta were increased. A ohanse 
over to this method at the current status of process development would 
l*ve seriously delayed tbo eoepletion of the plant because of increased 
oosnp laxKy of converter design and stage operation. The method was 
carefully reviewed by Re Ilex engineers, and it was decided that process 
advantages which d^ht be obtained could not justify its acceptance, 
The British group later concurred with this decision. 

o. Cascade of Cascades Principle. - At the suggestion 
of the British investigators, socae consideration woe givon to dosi rating 
the gaseous diffusion plant as a "cascade of cascades" » In such a 
design, the plant is not laid out as a einple, Ion/; cascade, but. 
rather, is cmpartraDctalised. and consists of a nunber of smaller 
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groupo of atones, ©&oh In itself set up as a aloplo oasoade, and each 
connected with its neighbors In a manner analogous to tho intorcon- 
motion of individual stages* Thus, there io associated with each 
unit oasoado a feed, ma to, and product strean which correspond* 
respectively* to the inlet stream, *B W outlet etrean* and *A W 
stream of an individual st&fl** Eaoh unit cascade la fed with a xslxture 
of "product" from tho unit oasc&de below, and "waste" from the unit 
cascade above* Tho waste from tho unit cascade under consideration 
la fad to tho unit below* and tho product la fed to tho unit o&soade 
above* Suoh an arrangement would facilitate purging at a mxstor of 
interciediate points in the cascade, and opportunity would exist for 
independent operation of tho unit oaaoadoc, and for localisation of 
opercitinf disturbances within these unite* The disadvantages Involved 
increased complexity of tho prooeos piping systen, and lees efflolent 
utilisation of dlffusional equipment* Discussions on the advantages 
Of tills type of plant structure wore helpful in su&wstins neanc for 
controlling operating disturbances and In devising alternative purging 
lastftode* but the plant ma not converted to the eaaoade of oaeoadeo 
principle since tho Aiaeriean plan appeared to be satisfactory and 
design was progressing cm aohodule* The sethod of seotlomllsing the 
step la oaooado* which was finally chosen, permitted sufficiently rapid 
isolation of process disturbances, and avoided ttie complexity of the 
cascade of cascades layout* 

Am Purge Cascade* ~ Hhe British group cade a valuable 
analysis ef possible difficulties 'with tho pur^e casoade system* Ihey 
pointed out tS*at If t!*o oofnpreflsore of tho purfjo cascade failed to 



vrork, the plant a-- then desipaod rrould \>q \7ithout xnoana for purging 
lirfb-t gasoc. They eu^-eeted that tho control of tho purge cascade 
ni^it proaont sr^ccial difficulties, and offered to undertake a detailed 
analysis of this problen* Altfrour±t it vxis la tor found that control of 
tho purge caeca-Jo wtis relatively Bimle, tho discussions instigated 
by the British iraro holpf'ul in understanding the problems connected 
with it. 

Pressure Control. ~ The British group criticised 
tho nothod proposed for control of stsge pressures and rooccrandod 
the use of laninor resistance in place cf automatic pressure oontrol 
valves. Althou^. tho British suegsstion vas not adopted, the critic isnc 
raiflod concerning tt»e use of automatic wives were valuable In elis&~ 
natinr potential difficulties *dth this type of equipcaant. 

f * Flat Plato Djffiisors, * ? } 

DELETED ^ ^ 

y Althou^i J 

^— — — — ^— — — — ^— — — — — — — . ■ 

British dlTTusers appeared perfectly feasible, it 

■KU3 not adopted because the Aoerioan design r?oll under way, ^ Q 
on schedule, an^J ite performance ms considered satisfactory. 

g. Cold traps. - Big British investigators inade a 
number of valuable Bu^stions concerning «ie design of oold trap*. 
In particular, they suggested ttot trouble rd£it be encountered in the 
Kellox typo of trap from low boat transfer coefficients and process 
gas furo losses. Doth of those critioiens were subsequently proved 
■ealid by experimental tests, and tho cold traps wre racdiTied to include 




tho installation of mist filter* • 



15-4 « Asaistanoo with Ihoorotloal Problems, - During the period 
from lurch to Juno 1944* certain nembore of tho Britlch croup g reoors. 
C. F. Keairton, R, Peierls, K# Fuohs and R. Skyrno, wro stationed In 
Tfaw York* and. on request fron Kellex, and trlth the approval of the 
War Departaent, undertook urn lysis of the follotrtn^ theoretical problontti 

1, Gaseada of e&so&doo flos? sheets* 

2 # Exact calculation of equilibrium tine. 

5 # Lobs of separation due to surges* 

4« Control of nain oasoade (e # g ## frequency of uce of 
automatic oontrol to1v»e)# 

6# Control of purge cascades. 
Reports of these theoretical studies were suranarised In a series of 
reports fapprnftfo and have been helpful in antlolpatlnc problem of 
plant desig*. >~(j^ fa S> / ^ ^ ) 

15-G. Development of Scraper Cold Tfraps. - She British invest!- 
g*tors had advocated the use of a scraper oold trap in an alternative 
rasthod for process atrean purging In oas© the diffusion purge oasoado 
should orove inoperable* In this type of trap, eolldifiod mterial is 
oontinmlly reraoved V scraping thereby maintaining blffr ovorall 
boat transfer ooef f lolenta . To investigate the usefulness of the 
s crape r oold trap, the British workers invited The Kellex Corporation 
to sent! representatives to Billlngjmn, England, to observe there the 
operation of an eacperinenta 1 nodal. Dr. I. Thourpson aud )4r. E. A, 
Johnson regained in Enclcnd from July to Ootobor 1944 for this purpose. 
Upon their return to this country, The Kollex Corporation* ...with the aid 
of* the Hatioml Hesonroh Corporation, able to oonplote the engi- 
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r»orlng docign of a scrapor cold trap (App# P25)» Howovar* it ma 
later dooidod not to uso this trap beoauao of the difficulties antici- 
pated in controlling ita proooso £&b inventory* y 



SECTION X6 - SAFEW AHD SECURITY / 



1C»3.« Safety Propyonw 

&« Organisation* 

(1) Hero York Safety Cocrcittoa, 

(a) Puaotlons» • The Hew York Safety Committee 
was organised In Deoraber 1943 * at the request of the New York Area 
En,~ta»i*» to serve In a oonoultent and advisory capacity on safety 
problems involved in handling f luorine # urtmiun herxaf luoridc* and 
cHier hazardous chemicals uoed in K-25 vvork. 

(b) Cccpositioiu * The Corrdttee nas ccanposod 
of nembers of the So Hue staff representinc prooess, engineering, ana 
research* a liaison officer f rota the f&dio&l Section of the I&nhattan 
District* and a somber of the 3 AH Laboratories staff « 

(e) Aotivitjes, « In the performance of its 
ditties » representatives of the Cocmittoe visited all laboratories and 
other organisations of the K-25 group tvorkin^ with hesardeus materia Is t 
including those under contract to the Hadison Sqie.ro Area for develop* 
rant and production of special oheoioals (Book VII )• 

(2) Transfer of Responsibility* - Bjy the end of 
February 1945, the bulk of the safety work had been ocsaplstod* Tho 
Manhattan District Engineer's office ?»s so lnfonaod # anc the reocx>- 
Dendatlon laade that tho responsibility for continuing tfrese activities 
bo transferred to tho Carbide and Carbon Choral oa Is Corporation at the 
plant site. In latter dated 20 Murch 1945 (App # F26), tho Besr York 
Area Engineer vias infomod that instruotione had been issued to effect 



the transfer of responsibility for Safety Comittee activities to 
Carbide and Carbon Chemicals Corporation. Actual transfer was completed 

early in April 1945. 

b. Safety Ib&sures. - In the course of its activities, 

■ 

the Safety Committee prepared for the few York Area Engineer a total 
of fourteen safety bulletins, revisions, and supplements (App. II) 
describing the hazards entailed in dealing with these dangerous special 
materials, and prescribing regulations for their safe handling. 
16-2. Security ftrogram. 
a. Organisation. 

(1) District Organisation. - A full account of the 

evolution of the District Security organisation and its activities is 

- 

proeont*i in Book I, Volune 14- In tfuvh 1943 * •aeurity of fleer vae 
eeeignod to tho lorn Tork Aroa of f loo . With tha dovolopMnt of the 
hxiiattan Diatrlot iatellifenoo and eeeurity ■yitaa, the fu n otlo n e of 

■ 

the Area Security Qffloo ohmngod; froe Jem 1943 until amy 1944, thie 

- 

position mainly required liaison between contractor, area, and District 
Intelligence and Security Sections. As sub-*reaa were created, under 
the jurisdiction of the fcw York Area Engineer, it became necessary to 
assign security officers to the Decatur, Milwaukee, and Detroit Areas. 
Each of these sub-area security officers was directly responsible to 
the respective sub-area engineer and also, as in the Warn York Area, to 
the local District Intelligence Officer. After the District Intelli- 
gence Section was reorganised as the Intelligence and Security Division, 
an officer from the looal Branch Intelligence and Security Office mas 
substituted for the Area Security Officer. Each of these area security 
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representative then bocar» responsible for all soourity and intelli- 
gence natters pertaining to bis area, and to contractors therein* ^iey 
reported both to the respective Area Engineers, and to tlie local Branch 
Intelligence and Security Offices* In the case of the Hew York Area* 
thlo system took of foot In ifajr 1944 8 

(2) Contractor Organisation* 

(a) The Kisllex Corporation - In Deoenbor 
1942 9 with the signing of tha Helloes oontraot. the Personnel Director 
of The l£* X'U Kellogg Canpany was appointed Security Agent for that 
oompftxQr* Hie duties consisted largely of initiating olearanoo of 
personnel* and of setting up the eeeurlty requireiaents to be followed 
by the contractor in accordance with District instructions* In 
February 1945* the Personnel Director of The Kellox Corporation took 
over these functions for Kellex. and a few days thereafter a full tiae 
Security A^ent was appointed by Kellax to assune for the corporation 
responsibility for security of all operations of He Ilex and its sub- 
contractors* At tills tiros, the Kellex Security Agent reported directly 
to the Hew York Area Security Officer. This system continued in effect 
thereafter, with sorse mrlations as the District Security organisation 
was developed* During the latter period* the contractor security agent 
reported both to the Area Security Officer* and to the* local District 
Intelligence Officer* 

(b) Other Contractors* • In Itey 1945. Kellex 
was relieved of the responsibility for security over prime contra ots 
which had been written at their instance, but over rtiieh sub-areas 
had been created* In November 1943* Kellax t.txo relieved or tlie re- 



sponaibility for security inw lvinr; other priiae contracts evon tiiou^x 
not administered by 6 sub-area* This jurisdiction m.a assuxnod directly 
by the Security Officer of the Area Engineer. Kellox then retained 
responsibility only for its own organisation* and for its subcontractor 8 
and wwiore. However, security agents wore appointed by all prime 
contractors and all inoortant subcontractors* In general* those afymts 
to re the poroonrttl directors of the raspoctlro organisations, and 
operated on a part-tiiae basis vith respect to security* They reported 
directly to the responsible Area Engineer and to the local Intelligence 
Officer* 

h m Security Measures, ~ A complete security program was 
established for those facilities and sub-*reas where a great ansount of 
cl&sslf led inform tion was looated 9 or whore production was of poroount 
iznortenoo* The Carbide an3 Carbon Chenioals Corporation, (feneral 
Eleotrio, Tfestln^iouse* Crane Company, Sake lite, Ustals Die Integra ting, 
axxl a nuriber of otter oontaraotors wore then governed by *ito security 
regulations described below (App. 12), Prima contractors of leaser 
Importance either from the standpoint of production, or of possession 
of classified information, wore subject to tills security pro^&xa with 
wyins degrees of tnodifieatiaa* The cockle te progren called for the 
establishment of procedures for peraorael clearance and visitor control, 
eduoatioml progwuns, plant protection, and designating of certain 
restricted areas* 

(1) Personnel Clearance, • Clearance by investi- 
gation, of all military and contractor personnel who were granted aoooes 
to either classified information or restricted areas, was Isandlod by 
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the District Intelligence and Security Division. The decree of investi- 
gation was dependent upon the facto rov&alad in the personnel clearance 
fomo, and upon tho position to which the individual was boin£ assigned* 
In order to expedite Project activities, a systen of interim olearanoo 
was worked out by which personnel clearance fonafl wore aoreened im» 
mediately upon submission, the the individual either granted or denied 
clearance on this basis. The complete investigation which followed 
determined either tho oontinuanoo of the individual in his position* 
or in the event of derogatory information, his termination or roas- 
si^nnent* 

(2) Designation of Restricted Areas # - Hes trio tod 
areas were designated In which either isporb&nt olassif led doeisasnts 
and infornRtion xiora located, or work of £roat importance was bein£ 
carried on# Adnisaion to these areas granted only to those who 
were specifically desi 'mated and had reoeived proper clearance. 

(S) Visitor Control* • A system of visitor control 
was established which oallod for tho issuance, by the Area Security 
Officer, of Manhattan District passes to those who, for approved 
specific purposos, wished to visit a restricted area or a oarspany which 
had rooeived a contract with a olassif ioat ion of higher than "Re- 
stricted" » 

(4) Educational Progran# - An educational pro gran 
vffis established to insure th r :t all personal were amre of the importance, 
aix! itiQ means of handlin^Vj^ olassif led informtion. This program 
was carried out *ritii the assistance of the various area security 
officers, Tho media of education wore motion pictures, lectures. 



literature, posters, and regular contacts with personnel \*here necessary* 
Tho program included specific instruction aa to tho proper oIgejsSjPI* 
cation of correspondence and its aafe guarding t*nd handling Spot- 
eheoks were conducted at regular intervals by tfio security officer and 
by the security agents of tho contractors • 

X 

(5) Plant Safeguards, - Plant protection z&asures 
were adopted at various installations, from tho standpoint of eafe~ 
Cuordinr military information, and for tho protection of re soar oh and 
production activities* These measures included establishment ^nd 
instruction of guard forces* fencing of areas , pass and bod no control, 
and fire protection* 



SECTION 17 - COSTS 



17-1* Introduction* «» An ororall compilation of coats attribute 
able to tlie K«25 Pro joot is given In Voltes 1* Section tf # together witfi 
an explanation of tlio principle© irrvolvod in the nothod of coat present 
tation used« Cos to lnourrod under the special ohanioalo deielopiaaxxt 
and procurement progrec are treated in Book VII. Bits section preoents 
total oosto ohargeable to all other phaaoa of the K»25 design* engix 
neering* procurement activities* 

17-C. Coat BreaMoagu • A detailed breeMovm aooordinr to prim 



contracts is shown In Appendix A* which also presents original and 
nod if led contract estimates* 

17-3. Coet Sundry, • Total coot figures for &»25 design* engi- 
neering* and procuraoorit* effeotiw aa of the end of the fiscal year 
1S4G are ae follcrost 



Contract Poynento to Date 



$346*598*661 



Fixed Fee Payments to Date 



B*0S9*913 



Ma to rial Purnlahed by Obvennent to Date 



966*401 (credit) 



Total Contract Coats to Date 



£6S*672*175 



Estimated Tbtal Coats for Completed Contracts 275*449*609 



SECTION 18 - ffllOMUZATICCT A Iff* PKHS0HH3L 

18-1 • Diotrlct Organisation, 

a, Overall Organisation, - Hie largo number of oon- 
tractors involved, and their wide geographical dispersion^ posed a 
difficult administrative problen Which ma solved by the creation of a 
xxueibor of i&rihattan Diotrlct Areas, so located as to perait close 
association with all contractors. Thie organisation served to ad— 
minioter contracts and expedite the solution of procurement problexac 
arising within a particular Area* 

b, line of Authority , * The Hew York Area Engineer wae 
responsible for the supervision of all Kollex design, engineering and 
procurement activities* To facilitate the enoraoua task as siloed the 
Hew York Area, additional areas (actually "sub-areas" ) were established 
to handle administrative details, in &ilwaukoo, Wi scone in| Deoatur, 
Illinois! and Detroit, Michigan, 7?here mjor pleoes of equipment were 
being fabricated, responsibility for teohnioal and procurement aotlvi- 
ties and deelsiona was retained by tho Bew York Area, In oortain 
Instances, other Lfenhattan District Areas not prlmrlly concerned 

with the Diffusion Project rendered supplaiaantar/ services* Chief 
among these Is the Madison Square Area, whose role is described In 
Book VII, Appendix CEO shews the Pistriot organisation for admini- 
stration of design, engineering, and procurement activities oonneoted 
with tho K-25 Project, Solid lines showr tho direct line of authority 
as It applies to tire I Jew York Area activities* Dashed linos indicate 



18,1 



tho relationship of other areas aral Manhattan District offices which 
aro only partly concerned vrith the diffusion plant* Contraotoro super- 
vised by the l&lwaukse, Deoatur, and Detroit Areas are shown in Ap- 
pend loe 8 CI* 2, 5, and 4, 
18-2 • Ifag York Area* 

t # Ornanlsation, - Cn 7 January 1943, Lt, Colonal 
J. Cm S torn re was dosigmted both as Unit Chief of the S-25 Project, 
aid as Area Engineer, Hew York Area* Gas of hie first assignments as 
Area Engineer me to organise a Hew York Area Office to administer 
The Vi m Vim Kellogg Conpapy contract, which had beoorae effeetive on 14 
December 1942. By 81 !fay 1943, the New York Area Office staff had 
increased to four officers and fifteen civilians, *so of tfiose offioors 
wore assigned to the Deoatur and Detroit "projects" as distinguished 
from other Kellogg-Kellex activities. Separate Decatur, Detroit, and 
iSLlwaukee Areas wero later created to relieve tho Hew York Area Engl* 
X30or of administrative duties connected with noudaille-Bershey Corpo- 
ration, Chrysler Corporation and Allis-Chalraers l&nufaoturing Cnrapaxy 
operations • The first published organisation chart of the Hew Yo*k 
Area, dated 51 Ifey 1943, is shown in Appendix C6* As of 31 Iferoh 1945, 
tho Hew York Area office consisted of 12 off ioers, 4 enlisted personnel, 
arid 51 civilians. The inoroasod soope of activity required a xaore 
oorrplax organisation, which is shown in Appendix C7, The Hew York Area 
was dissolved as of 23 August 1946, 

b. Personnel, - Lt, Colonel J, C, Stovers served as How 
York Area Engineer from 7 January 1943 until 28 February 1046, There- 
after, the position was held by Lfejor W, C, Cax$>bell, Additional 



Inform tlon concerning key personnel of the Haw York Aroa lo given in 
Appendix Jl# 

10-3. Eltoaukee Am> 

ft* Qrf!aalsation* Sib Allie-Chalnere Iftnttfaoturing 
Cocpany mas engaged cm 8 February 1943 to nanuf&otur* puc^s for tbft 
K-S5 Project* In order to administer tho maufaoturiii£ plant con- 
struction progran* * project office «s opened In Vieet Allie* T/Iaconfliri, 
and Lt* Colonel R» C* Gregory was assigned as Project Engineer on 28 
February 1943* A staff of one additional officer and nine civilians 
W8 assembled* The Area or&misatlon an of 1 June 1943 Is shown In 
Appendix C8* On 51 iferoh 194E, the area staff consisted of four 
military and twelve civilian oenber* (App« C9)* 

b* Feraonnel* • Lt* Colonel R* C« Oegory ma succeeded 
on 15 July 194B by Captain R* C* Hill vho aesused the position of Area 
Engineer* He me in tute ouooeedod on 6 August 1944 by Major J« L* 
HeCorniQk, Jr« who served as Area Engineer until 14 Bomaber 1946* 
thereafter ttio position ma held by Captain J* D* Anderson until the 
area me dissolved on 80 Jure 1946* A list of key military and 
civilian personnel attached to the Hllmufeae Area 1b presented in 
Appendix J2* 

18*4, Decatur Area* 

a* Orctolsatlon* • On 19 April 1943 tho Houdaille- 
Horehey Corporation e^rood to sot up a pilot plant at ita Deoatur plant 
for ttko purpose of developing the production of tho electrofaocd niche 1 
barrier* After eewrul raonths, sufficient prognose had been made to 
warrant tho construction or a production plant* Captain J* U* Brannan 



?*0 aoalgpod an Pro;Jeot Engineer on 24 Ihy 1943 for the purpose of 
assembling sufficient peroormel In a project office to ounomrloe plant 
construction* Uilo project office funotlonod under tho direct super- 
vision of tho Now York Area Engineer* inasmuch as Hie Kollox Corpo- 
ration mi assisting in tho design of thlo plant end its eqtti:*nent* 
In order to facilitate prognose on thio pro;Jaot* Decatur was desig* 
natod as an Aroa of the ISanhattan Engineer D la trie t on 20 July 1943 
for administrative purposes only* The Kollex Corporation vas directly 
oonoerned with barrier research* development and ranufuoturo* Plant 
construction loas oaaplet^d in July 1944* At that tire tho Aroa off loo 
staff consisted of two officers and ten civilians* An area organi- 
sation chart dated 5 September 1943 is provided in Appendix ClO, The 
functions of tho Area off loo Increased continually* so tttat by 81 
Uaroh 1946 tte Area force consisted of six military and twenty-two 
civilian cambers (App* Cll)# The Decatur Aroa was dissolved as of 
1 July 1946. 

b* Personnel* * Tho position of Dooatur Aroa Engineer 
was held successively by Captain J* II* Brarnmn* Ifejor C* E* Choate* 
Major J* J* fJoran* and Captain H* L* Crawford* as tabulated in Ap~ 
pendlx J3* This appendix presents additional information regprdisc 
other Area personnel* 

18-6* Detroit Area, 

a* Organisation* - 2he original Dotrcit Off loo was opened 
by Major (then Captain) Tforaan R* Archer in V&y 1943 # with a force of 
two civilians* On 21 July 1943 # the Detroit Aroa *»g established, 
with Lt* Colonel (then tfajor) A# Ttu^noro ao Aroa Engineer, and Captain 



R» G* Balder aa Executive Officer* The civilian strength £,voxi to 
fourteen by 15 July 1943, and was increased oli$itly over that f injure 
in succeeding months # Tho principal functions of this area wore ad*> 
ministration of tho Chrysler Corporation oontraots W-7406-enr;-127 
(for t!*e production of K-25 process oonvorbors ) W-7405««ns-GG (for 
desi£?i and develonxssnt), and numerous other construction and procure- 
ment prlne contracts and subcontracts In connection with too work and 
facilities for the prosecution of the work, The Area organisation as 
of 18 August 1943 Is shown In Appendix C12* As of Ikroh 194E* ^ie 
Detroit Area wis headed by litjor P« K* Belcher, Area En^lneor* Ttoe 
staff included four other officers* one enlisted man and 22 civilians* 
The area activities by this time were confined principally to pro* 
Auction under contract W«7405«eng»127* A consolidated organisation 
chart as of 51 March 1945 is attached (App # Cl3)* 

b* Personnel* • The position of Detroit Area Engineer 

was held successively by Lt* Colonel A* Buanaro, £&jor F* II* Belcher* 

and Captain J* D f UoCaralok* as tabulated in Appendix Jft* which also 

presents information regarding ottier key personnel* 
18«6* Pie Sellex Corporation* 

a* Organisation* • In view of the nagnltute of tno 

undertaking contracted for in lW74Q5-eng«23* The I/.* W. Kellogc Company 

■ 

preferred, for accounting and security purposes* to separate completely 
its Manhattan District ocnmltarncnts from its other activities* The 
Kellex Corporation* a wholly-owned Kellong subsidiary* was accordingly 
organised in January 1943* Ftod then on* all work under tho contract 
was proeeoutod by* and in the name of. The Kellex Corporation* Thio 



armnc^roent proved to bo noat satisfactory from both tlie Ctororasent^ 
and tho contractor's viewpoints • limy key personnel of tho Kellogg 
Company wore transferred to the Kb Ilex Corporation, together vriLtti a 
considerable portion of other personnel in tho various grades* Be- 
oause of the complexity of the work, hi#ily trained specialists were 
borrowed from other industrial ootapahios and organisations under 
various financial a greens nts* Sonw departure tols nado from a norml 
channelised organisation* The work was broken down into conventional 
sections, and top caliber engineers with industrial experience were 
plaoed in charge of each section* Kellax Corporation was set up 
as a complete self«eustaining f im with engineering research, expe- 
diting, aooot&ting* and servioo groups of various types* Appendix 
C14 presents a typical early Ka Ilex organisation chart* Appendix CIS 
shows a later chart typifying the organisation as applied to K-27 
activities* 

b* Etaplcgaent Statistloa . 

(1) Total Btaployoos* * the total personnel of The 
Kellex Corporation amounted to 1*6 7C persona as of 51 March 1945* of 
whom 864 wore stationed in the field, the remainder operating in or 
out of tho Bew Torts; offioe* A breakdown by categories is provided In 
Appendix D2* 

(8) Esr loyKtrnt flfrcsrth* • A graph shewing the 
variation by months of Kellex personnel strength is included as Ap* 

< 

pendix CIS* The peak employment was reached during the suscer months 
of 1944* Appendix DS tabulates estimates of tho mxirmam rusnbor of 
individuals engaged in desl^i and enfAneerin^ activities at faoili- 



ties of subcontract ore of The Kellex Corporation* The nature of the 
work and the products being manufactured likewise are listed in these 
appendioes* 

e * Personnel . • A list of key Kellex personnel and 
their chief duties is attached (App. J5)« This list is dirided into 
three seotions showing (l) the corporate officers of The Kellex Corpo- 
rationX« (l) top engineering and administrative personnel of the oorp> 
ration, and (s) a supplemental alphabetical list of other division 
and seotioa heads. Individuals who made fundamental scientific 
research studies are listed also in Volume 2. Individuals engaged by 
principal subcontractors of The Kellex Corp oration who made significant 
development contributions are listed in Appendix J6« 
18-7. Al lis* Chalmers Manufacturing Conpany » 

a. Employment Statistics . - A peak employment of 626 em- 
ployees was reached by All is* Chalmers Manufacturing Company on 1 April 
1943* This ocmpany manufactured equipment for the diffusion plant* 
Appendix C17 illustrates the variation of personnel strength, and Appendix 
D4 shews the number of design and engineering personnel at peak activity. 

Personnel . - A list of key design and engineering 
personnel of the All is* Chalmers Manufacturing Coop any, together with 
their contributions to the diffusion Projeot is provided in Appendix 
J7. 

18*8* Houdaillc-Hershoy Corporation . 

a. Employment Statistics * - A total of 4,070 persons was 
employed by the Houdaille-Kershey Corporation in its Garfield Plant on 
51 Maroh 1945* of floe duties required 57S people, 2,515 were engaged 



In plant operations, 627 In plant maintenance, 254 in laboratory and 
research wcrk and 121 were employed as guards* Appendix D4 contains 
the estimated number of design and engineering personnel at peak 
activity. A graph showing aonth-by^month variation of total Garfield 
Division employees is attached as Appendix C18* 

^ # Personnel » - A list of key design and engineering 
personnel of the Houdaille-Hershey Corp elation, together with their 
contributions to the gaseous diffusion project* is appended (App, JT)« 
18*9., The Chrysler Corporation * 

a, Saployment Statistics * - The personnel strength of 
the Chrysler Corp oration at its Lynch Road Plant reached a peak of 
2,605 persons on 1 Way 1945, of whoa 132 were engaged in engineering 
and laboratory activities, 1,667 in production, 285 in plant maintenance 
work, and 621 in other categories* Appendix D4 gives the estimated 
number of design and engineering personnel at peak activity* A graph 
showing month-by-nonth variation of total Lynch Road employees is 
provided as Appendix CI 9*. 

?or*onn*l» - A list of key design and engineering 
personnel of the Chryeler Corporation, together with their contri- 
butions to the gaseous diffusion project is Included in Appendix «T7« 
16-10, Other Contractors* 

a* Employment Statistics* * Estimated total design and 
engineering personnel employed at the peak of their activity by other 
contractors supplying diffusion plant requirements are listed in Ap- 
pendix D4, together with the type of product manufactured. 

Personnel * - A list of key design and engineering 



personnel at other contractor installations* not specifically mentioned 
in preceding paragraph*, to pettier with their contributions to the dif* 
fusion project^ ie presented in Appendix J7» 
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K II m OLSEOUS DIPFIBION (K-86) PROJECT 

TOUWE 8 - DESICSf 
APPENDIX •A" 
CONTRACTS 



the follcnrlnc list represents a tabulation of design* engineering* 
and proeurezosnt prime contracts attributable to tfoo K-88 Project with 
the exclusion only of contracts pertaining to the special ohenioala 
programs the latter oontmoto are treated in Book 711* The list la 
complete ec of the end of the fiscal year 1946* and ooet figures are 
effective as of this date* 



Contract tgrpe is tabulated in the first column and denoted by 
a numerical oode, the key for ehioh Is as felloes* 

1) Wait prioe supply. 

2) Fixed fee aroMteebHmrfTe^r^fmstnio^ 
5; Design and development # reirabureement for expenditures* 
t 4) Itait prioe supply with periodie adjustment of price* 
6) Belnbursenent for ooet plus a f Ixed fee* 

6) Lunp sun construction* 

7) Uscp sum supply* 

8) LuDf) aim desipa and development* 

10) Cons true tion and operation* reimb u r s em e nt for expenditures* 

11) Lmp eun architect-engineer eenrloea* 

12) Deslgi and drafting, reimbursement based on can-hour rate* 
IS) Unit prioe service* 
14) Unit price construction, 
18) Storage* 
18) Rental* 
17) 



Htttwd of letting is tabulated in the second oolucm and denoted 
by a numerical code* the key for vhloh is as follow t 



1) Negotiated by Rev York Area* 

t) Negotiated by Detroit Area* 

8 j negotiated by Milwaukee Area* 

4) negotiated by Deoatur Area* 

5) Negotiated by District Engineer* 

6) Negotiated by Dietrlot Office* 

7) Negotiated by Ifcdiaon Square Area* 

8) Negotiated by Boston Area* 
(9) Negotiated by &t* Louis Area* 



ttm contract table ie arranged In nuaerloal order by oontraot 
ms&ori the following index list facilitates uae of the table In o&eee 
where oontraotor'a num la known* but the ©ontraot number is not* 

Aloo Produote Division 

(American Looomotlw Gonpaqy) W-74XS*eng-C8 

Ailla«Ctelta0re Uraufaoturlng Coopany W»7406-*ng-&4 

W-7406-eng-6l 
lMT406^ng«62 
ff~7405-eng-83 
W-740B*eng«*61 
W--8e**021^eng~70 

American Bridge Coapaxy W^«<J75-en£«<J2 
Anerloan Steel Band Company W-42«O8 fr -o ng - 0O 
Bate lite Corporation lW740fr-eng-WS 
Bart laboratories W«J409*eng»19 

W»741fi«ong«S9 
1M6^1*eng«67 
Beacfa«<hiaa Ctoqpaqr W~7416-eng««84 
Bethlehem StMl Gojnpany TU7405-enp»67 

JU7406-*ng-60 

Birtain#*m Coastamotlon Company l?-7406*eng«lfl9 
Buffalo Porge Conpaay W « a 8^lHmg»61 
Burke Coepeqy* 0* W« W-740B-eng»182 
Carbide and Carbon Chonioals Corporatism TMT415«+n£«64 
Carrier Corporation W»7425«#ng<4t8 
Canpbell C©cq?eny t Ina», A, 5, W~7418-ong-64 
Chrysler Corporation W»740 5 « «ne «6fl 

W~7406«*ng-U7 
TJ«fiI*075«*ng-lJ5S 

Combustion Engineering Corapeny* Ine« W~740&Mmg-68 

W-740S««ne«48S 
W-a6-021«^£^69 
1«8-0tl-#n««^0 

Ceraerolal Solvents Corporation IM^g^OSO^ong^CS 

fM>6-068««xg*64 
Crumiioniiii Ith-adlean Company W-*7406«Hmg*60 
Connolly Iron Sponge and Governor Cowpeqy W*t(M£Wng»66 
Cram Cccpany lMT4lS«eng»&7 

W-74l8-eng~lB 

Dooatur* City of T*»7406««n£-178 
Elliott Conpaay TW7421"#nc-14 
Fkrrar and ftrefts, lno« T^74lfi-oag«g5 
Federal Deposit Insuranoe Corporation TWte-021*rag-68 
Fidelity Jfcrring and Storage Cenpeay W-7415-eng-Bl 
Fleher (krmrnor Coepany W-»7421«ene-»ia 
Fleeter Wheeler Corporation TW7401«ong«95 
Puller Conpeny, Oeorce w«<740&«eag«48i 
Gtaeral Cable Corporation W»7412-ong«54 




SECRET* 



Gtaarfcl E l*o trio Coopany 



« 



(Urdlor Corporation 
flans and Kllllan Co«ipa»y 
Hall Engineering Ooopasy 
BonnM fruoldLng Conpaxy^ John 
Herron-Zliaaaro Moulding Company 

Roudalllo«Oari&*y Corporation 

Illinois Pewor Company 



Industrial Plants Corporation 
Xhtsraatlonal Rlofcvl Coapaxy 

Jslliff ttuniffcetnrlng Corporation, C« 0# 
fiLhUy Ino»» Albsrt 

Ksllogg Corapany* K»W«j Ksllax Corporation 

Ksrby-^auadors, Xna* 

QLug and SnUfa 

Xoppsnan and Sons, Joseph 

Ksrfund Conpany, &is« 

Lin&s Air Products Gonpany 



Larns Plumbing and Hsatlng Company 
Lukans Stssl Company 
ifehon Cotspany* R« C« 
Ualonsy Elsotrlo Conpany 
Iteming* Utxwtll, and Uoors 9 Ino« 
Mar lay Company 

HoOsaa Chsmloal Company 

Hrtals Disintegrating Conpaxgr, Ino# f 

Ustsoar and Son* R« H« 

lOdmst Piping and Supply Coo$>any 9 Ino* 



WW?401«*ng«60 

W~740l«eng*79 

vr»740&*mg*G4 

W-7406-#ng-68 

Tr-7408-eng*70 

W-7405-en{?»l50 

^7406-eng»188 

ff-7406-ong-271 

W»741B«on6-40 

ff*7418«oni«65 

V*7418««ng«64 

*>7425-ong*IS 

W«7406«one»190 

HW740B*ong-195 

T?-14*108«*nff-47 

W»741&-sng-41 

W-26«Gai-en£-62 

fl»7406-snc-66 

W«740&«#ng<»149 

W*7406*«nc-178 

lWF40B-*ng»177 

WW7406-ong-181 

!W7406-ong«a85 

W~74O0-en6*8t 

W-7407«*ng«41 

W-7407«*ng-48 

W-74l5*«ng-4* 

W-740B-ong-66 

W-W06**ni-M8 

W~7406-*ng-t3 

WW74l6-an6-*2 

W«74S0«eng-61 

1U74l5«<mg«46 

IW6«*»l-ing-47 

*-7401«*n6-l4 

W-7401*#ng-©0 

ifc*«<o«i*ong-4e 

W«80«iOSl^one>^l 

TSW88^Q04'«ong*jro 

W»7406«<*ng»l9l 

W»7406-sttE-fl7 

W»740 5 *o ng * 0 6 

W-7406 Hmg"g6a 

ff»4<"0 CT ««n g « 6 9 

W-7409-#ng*OL7 

7^7409--eng-82 

w.7405«ene«SS9 

W-741S-sne-87 

TW740B-ong«*51 
Ife7421<*ng-»12 



Hatiomi Roaaarob Corporation 

ffetioml Wba Coepoxy 

Offloa Supply and Bqulpaont Cospvxy 

Okordta-Callandar Cable Cctapany 

Otla Elnator Goopaiy 

Paolflo Pw^a* Xno# 

Faxmsy Uania En^naorlng Company 
Phalpa«©odge Copper Produota Corporation 
Pratt Cozqpauy, Hanry 
Pritohard and Cocpanyt J 9 F« 
Prootrtr and (tab)* Company 
Raoonatruotlon ttjmnoa Corporation 
Bapubllo Flow Utter Cowpaxy 
Roaoaroh Corporation 

ttoborta Conf truotion Cotapany* Xna** ft* T« 
Robins Cottwyora^ Xna« 
Rogara Oonpany* Ralph 
Salon Bnj^naarlne Company 
Sargent and Lundy 
BohooferfuaMr and Compaxjy, Zho» 
fllngraater and Breyer 
Snltii Corporation^ A* 0* 
stokia IhoMna Coopwy* ?* J« 
S truUiara^Va XXb Corporation 
fry lor Instrument Companies 
Veimoeeeo V5alley Auttiorliy 
transit ISx Comrata Corporation 
lull ttotal and Supply Coe^any* Ino«* J* *U 
Vkllsy Iron ftorfcs Cotapaxy 
Vierllng Steal nbrfcs 
Ktgasgr E la o trio Corporation 
Halah^poxioer Coapaxy 
ifostlttgiouso Eleotrio and Hanufaoturing 
Coo^aqy 



Whitehead Metal Products Company, Ino» 

Whiting Corporation 

Miltloclc Umuffcoturlae Company 

Worth lngton Pxaap and teohlne ry Corporation 

York Corporation 



W«?41&**nc«60 

w-740i^one-ee 

W-7407-OAg-CS 

ft»74l8~ong»3S 

TU74l8-ong-«7 

W*7401«*ng«65 

W*741fl*ong-<i2 

W-U-l08**ng-68 

TW7406-ong-874 

«W7406-*ng-69 

W.7407^ng-60 

fU740B^ns«8SO 

W-«M09-eng-42 

H*741fl*eng-6* 

W-?40e«aas-126 

t**88«07&«sng<<Gl 

W-74l2**ng*5S 

TU74lB-ans^6 

fW742X-oag-lE 

tfe741B«ang«3S 

>W74l6«aini*43 

Weff40fc*ng*81fl 

W-74l6-*ng«58 

W-T4l5^ng-ai 

*-«6«Q»4««n£-81 
ff-74l£h*ng»14 

ir-3i»io0««np«3 

W*7418«ong*4 

lMK07-»anB«40 
r^74l3-ons^S 
W«741$-*ng-42 
IMtt^OT S ■■■o ng < B 

K»tt07-ong*47 
«wr407«anp68 
tt-741*«ne-45 
1f^741S^n|^61 

*-74l0-*ns-U 
lV-7418-eng-XS 

TW74l8-*ng-i0 
K-7418<«ne»10 
W-74l8-eng-40 
W*7418«03)i«6S 

n-ze-osi-ane-M 

W-74*5-*ng-ll 
W«TOl3«sni«B0 
ff-74W-ans-*6 
iW4XB-oni«aS 
W-74lB*erie-eo 
?W741B«»eng-60 



i I hams of ccsTRACTCR.4 $ Hasp, office of j|i scops or stork 



COSTS ACT SO. 

TYr-E " .. EFFECTIVE LATE CDSTRACTQR 

uEzmx} or lettixg 



ft'-7401-«M-l4 
(6) 



S-7401-ong-60 
(1) 



ft-7401-«l£-79 
(7) 



f-7401-anc-W 
(1) 



X-7401-»B6-6#' 
(1) 



B-7401-«n«-90 

(!) 



W-7401-«n«-96 



8-74C6hw«-25 

(a) 



K-7405-«ng-34 
(2) 



~-7405-eng-55 
(3) 



Uad« Mr Produota 
Compmny 

7 April 1944 
(1) 

Qeiwrml Slaetrle 
Company 
23 April 1943 
(1) 

Goxwrml Sl«otrio 
Company 
2 Oetober 1943 
(1) 

Paolflo riaspt, Ioo« 
18 Octobar 1943 

(1) 



ttmw Tork. It. T. 



Sow York, N* Y< 



Sot York, !?• 1 



Huntington Park, 
Calif* 



Hat local Tuba Company Pittaburgh, ?*• 
22 *iov*iaber 194S 

(1) 



Linda Air Products 
Company 

28 January 1944 

FMttr A heeler Corpo- 
ration 
1 aareh 1944 

(1) 

ii. iff* Kellogs Company 
Bellas Corporation 
14 rooanber 1948 

(1) 

Allie-Chalmera Manu- 
facturing Company 
8 Fabruary 1949 

(1) 

3oudal 1 l««»Kershey 
Corporation 
23 April 1943 

(1) 



Saw York, 3* Y# 



flaw York, V* Y< 



Jersey City, 5. J, 
Raw York, If* Y* 



3 



•at All la* sieo. 



etroit, Mich* 



Deelece, engineering, end, opei 
of plant to pro duo e 640 tfcoe ^ 
nickel aside and 12,600 pound i 
tfFP-10 

Furnish and deliver eight turl 
generator oats, 1800 Dl to 25, 



it; - 

Furnlah and deliver 36 clectri 
rectangular bell typo furnaooi 
equiptnant* 



■ 4 ^ 

Furnlah and deliver 608 s^eolf 
vortical circulating punjx un!1 



Furnlah and deliver 247, 
soaaleas black pi pot* 



ti 



Supply liquid nitrogen toj ,f-tf 
£atiK*tod 500,000 gallons L 



Furnlah and deliver too i^aoii 
and 60 apaolal stool cxpaoeiox 



Research, development, prmri 
architectural, engineering, et 
and consultant service a In ooa 
with design of the E-S6 riant. 

Design, development, and tonal 
of plant| proouraewnt endrlnel 
of equipment and facilities tl 
production of pumpa and drlvei 



and development of "i 
and pilot pla-t operation* 




SCOPS OF £ORI 



ORIOISAL ^ 
CONTRACT 
ESTIMATED 
AUGUST 

(SOT incluo- 
i::o fes) 



MOBXfUD 
COBTKACT 
ESTIMATED 
AMOOBT 

(HOT IMCLBD* 
iao FES) 




CONTRACT # *FIXED F| 

PAYUE^ 
TO DAT 



' Si 



i-AYKEHTS 



TO DATE 

(HOT ISCLDtw 
IMQ FBI) 



Designs, englnoorlng, snd|oporation 
of pl»nt to product 640 tloi of 
nlekol oaido and 11,600 pounds of 

!iF?-10 



Furnish and dolivor olgpt turblno 
generator sots, lfiOO D to 35,000 nr. 



$ 1,734,400 | 1,798,400 ft 1,608,063 ft 81,00 



1,188,240 



1,187,810 



1,046,410 



Furnish and deliver 38 elsetrle 
rectangular bell typo furaaoos and 
equipment* 



Furnish and deliver 808 ajjieoisl 
vertical eiroulatlng puap- units* 



Furnish and dollTor 147, 
8eaaloao blank pi pa* 




foot of 



698,800 



810,696 



177,111 



881,800 



TBI. ttfl 



868,817 



681,800 



984,719 



884,108 



Supply liquid nitrogen to £>ff Plant* 
Estimtod 300,000 gallon* r , . 



Rural* and d«liT«r too sMeUl Moil 
and 60 spsolal stool •xpajasion Joints • 



soo # ooo 

(p#r yw) 



126,0QO 



300,000 

(per jw) 



128,000 



KSSStrOh, dSTftlopttStlt* pr^OWSaKlt, 

arohitooturml, t^ii»ori&£» supervisory* 
and consultant ssrrloss iji oomoetlon 
with dsslgn of th# E-26 riant. 



254,689,696 331,101,89» 
(Includes work supsrrlssd 
by hollos but don* undsr 
otter prion* oontraots • ) 



sslgn, dsvelopasat, and fronstruotion 
>f plant*, procurement and J installation 
)f equipment and faollltlps therein for 
Production of pumps and drivers* 

(•search and development >f "A" barrlor 
md pilot plant operatlon|» 



4,411,000 



6,400,000 



1,000,000 



1,600,000 



681,146 



114,396 



29,474,568 1,837,060! 



8,019,701 177,2001 



1,631,13 30 




L MOEIFIEP Jfc^COSTirCT jt^FlXED FEE > MATERIAL TOTAL COH^i. K'TI MATED 

ACT" 1 COBTKACT PATKESTS PATUE1M ~ fTmBlSHgf^ WACf""*^ TOTAL COK- 

iATSD ESTIMATED TO DATS TO DATE BY QOVKR1- COSTS TRACT COST! 

IT AMOUHT HE NT TO CATS tVlIEH 

CLUB- (HOT INCLDD* (HOT ISCLUD- TO DATS COMPLETED 

5) ISO FES) ISO FEE) 



18,400 $ 1,798,400 8 2,606,063 $ 51,000 * 167,062 I 1,814,116 # 8,160,000 



18,240 2,287,610 2,046,410 



8,048,410 2,046,410 



>2,800 



682,800 



682,800 



692,800 



681,800 



.0,696 



781,129 



924,729 



984,729 



960,009 



7,116 



296,827 



284,108 



284,108 



294,108 



0,000 800,000 681,146 

r ymr) (p«r jrwtr) 



681,146 



702,000 



6,000 



128,000 



114,296 



114,896 



114,896 



4,698 381,101,898 29,474,668 2,837,089 178,183 

ludM work «upar*t»«d (€r«dlt) 

•Ilex but don* ucd«r 
«r prla* oootraot**) 

2,000 6,400,000 8,029,702 177,200 401,291 



32,136,464 33,022,000 



6,668,193 6,730,000 



0,000 1,600,000 1,631,^0 - 8,028 1,639,906 1,663,000 



coraucr 10. 
tin 



ua or coiisactoi 

SfftCTIYt QATfl 
■KSOO Of LRT1M 



omci or 
comicfca 



icon or rat 




lUTtflt H Ckrysbr C«HnU«i McIOmS Pin* 



(I) 



CD 



(9) 



(1) 



It April IMt 



Wm7%m mm If littMM ItMl 

(1) 



If April IMS 



If iprU INS 

(1) 



J^**** IMS 



tf April IMS 

(1) 



(1) 



IMS 



1 

(1) 



IMS 



IS fey IMS 

(1) 



mim In 




T«rk» S. T. 



«Mt A1U» 9 Ha* 



scorn op »ti 



otiaiML 
coin act 

887184788 
AM0G8? 

(MT I8CUJD- 

im ru) 



aoDirtiD 

COBTOACf 

sstivatbd 
aooobt 

(iCff I8CLBD- 

ibo fgi) 



C0B7IACT 

patuoto 

TO t*7J 

(■or ncu 
im m) 



:«t*i*s i 
unite Sb 



Foralek an* deli 




$ 880,000 8 1,400,000 • 1,848,8 



rtniali u4 deli 



8,477,700 



Ptevieft end deli 



108,88* 




***#80| 




PenAe* end deliver 
*-80QO» *»1,800 0 ftMnli 

4-tMO0f u«> # eoot 0-10,1 

1-1840 equere feet 

DmI**, *ewele#>, 

21 puef* end Or! 



Feral «n tad teUm 8880 4 m ft* j$0>< 
HP MtM| «048 elee It te jgf p«ape, 

88 ell rjHene, ' • .r . 



8,080,487 



100,000 



1.8T7.T00 



888,478 



t«taf c Mt 



700,000 



888,4 



8,877,1 



108,1 



181,1 



400,1 



f7,TlO,iOO 84,374,780 17,080,1 



Ftarale* and dmlif 10 ee id fi V MO t* 
1780 HP. en* verleue 440 

eeetrallJi-anmii 



870,400 



874,1 



HXAL 
MTBACT 

3TIKATIB 
1001? 

r IfCLUD- 

i m) 



COITIACT 

ISTISATID 
AMCOir 

(lOff IXCLOD- 



cootiact 

PAT- cm 

to ran 

(■Of XlCLOtfe 

iw m) 



nxso fst 

PATHHITi 
TO HT1 



MATUIAL 
mi I SHI D 

BT OOTKII* 

■nr. 

TO Mil 



TOTAL CO*- 
TBACT 

com 

TO DAS 



ESTMAfKD 
TOTAL COft- 
TBACT Com 

COXPLBTW 



1*0,000 • i.aoo.ooo • i,f«t,tia 



I l,5ftt,tlS I 1,M7,00» 



ta,Mo 



Itf,4ft 



l,17T,TO0 I.iTT.TOO l,f7T,7Tt 



1,177, 770 Mn,T7t 



10t*t*4 



1M,0H 



IM.Otl 



Ul^tlf 



tt*,«7t 



t,0tt,U7 M»,»tt fl.S4J.9tt 



MM.MI fl.S47.00ft 



700,000 



700,000 



• Mn 

(Credit) 



700.000 



r, 711, 800 S4,S74,TtO S7,089,7Sfl 



fl,flM 17,0M,t4T S7.1flO,00t 



STt.iOfl 



flfll.flflf 



m»sos 



S74,fl0§ 



COWS ACT SO. SAME OF COWTE-CTui aau£ CFFIC2 CP SCOFE C» &C*cX 
TYrK 2*f£'C11V£ DATS CONTRACTOR 

USTdCm OF LETTING 



tf-7405-OEg-S5 
(ID 



$»74G&-ong-»66 
(1) 



Albert Xahn, I no* 
27 K&y IMS 

(2) 



R* C« ^ahon Coap&ny 
27 Hay 1343 
(2) 



•<*tro£5. tfloh. 



t\anal6h th« neoea**ry *r<fl 
engineering aerrieee oh^ 
construct i^3n of a mnufael 
building. 

>urn$eh and deliver appro; 
6760 tana of fabricated ajj 
•teal and tract approalsaal 
tone of thla atoal at that 
Road Plant. " 



fc-7405-*ft£-67 LukeoJ Steel Cc^ipeny coeteerllle. Pa. 
(4) 9 June lMJfc 

U) 



K-7406-eng-68 
(1) 



(It) 



£-740S-ong-70 
(3) 



?*-740&-*ng-126 
(7) 



3*o*r*l Elcotria 
Company 

14 Jun* 1949 

U) 

3«thl«haai 3t«£$ 



IS Aim 1949 
(1) 

General Electric 

Company 

1 July IMS 

(1) 



Research Corporate 
28 June 1949 

(1) 



Bcf* Terk # M. T. 



3e* ¥®$k, T. 



See Y$£k # X* Y# 



Slav York, if* T 



E-740&-eng~127 Chrysler Corporation Highland Pfcrk, 
(6) 23 JUly 1M4 Mich. 

(1) 



Install equipssent furnisfc 
C k wra m aaa t and nanufaoturi 

and daily ar nlokei-eled d 
b%ra, hoeda, eyllcdcre, ft 

etc. ^ 

Furnish and delivfer varloi 
cable* " 1 



Furnish and deliver ctrusg 



1 



C£ndu(& atudlaa a&d reece* 
section alth the teeesurecj 
control of liquid* and gai 
develop daslgna of elect rj 
ale^jw&io InatruMnta foj 
analyala and proceed 



Kurnlah and in* tall $ duel 
with alaotrlo equipment, « 
appurtonaneee* 



Kemor^ and raloeata mehij 

renovate pi ant j procure a) 
production machinery and < 
and operate plant so aa ti 

dlffueer unite* 



scope of aest 



COflBACT 
ESTTVATED 
AHCUBT 
(NOT 18CLUB- 
ISO PS2) 



aoDnriSD com 

COSTBACT PAT 

SSTJBATED TO 
AMOUBT 

(ICT I1CLDD- (SOT 

IBO FEB) IKO 



oh, 



>, PH. 



T. 



r . T. 



Furaiah th« 
on£inoerin& aorr 
cotoitruetlan of a 
burning. 



r arroitootftcal< 
"nodtfW - for. tho 



5,822 | 



>urn$ah and dolivor npprofisAtoly 
6760 tona of fabricated .truetural 
at vol and eroet appraxlnaioljr 760 
too* of thii stool et th*j,Xound 
Road Flout* ' - : 

Install, equipment fttrnlofaM bjr 
Q awror natin t and annufaotursj e>i«a 
oad ,doliT«r niosel-elad optoo* elreloo, 
biti'f, hoade, oylindere, w sneer pipe, 

etei c 
Furnish and delivjigr warleee eleotrleal 

oafclo. \r': 



vfcee 




Cq»duf§ studies oB}d. reeemroh in eon- 
neotion with the- aooonrwflfflt ond - -■ 
cestrel of liquids and gaitae- and - .-- 
dovo^op designs of electrise! and 
elm£rouio lnatruasnts fop. totting 
analyala and proooe* purpfcpee* ... 



Furalah and install; 2 dust precipitators 
with eleotrle equipment, tteeh complete 
with oppurtflnanoosV ' $ 



760,422 



2.622.906 



67,202 



129,630 



100,000 



226,670 



6,822 | 



Kenova and relocate maetiinorjr ond 
renovate plantf procure abd install 
production Baoainory and equipment 
and operate plant so aa t<ji produce 

dlffueer unite* I 



786, m 



4,200,768 6, 



762,168 



128,620 



100,000 



216,270 



66,628,888 61,862,186 



24, 



BODXFXSC 



CQSTHACT 



conn ACT 

ESTIMATED 



PAK- 2STS 
TO CATS 



BACT 
KATES 
BT 

SCLUD- (SGt 1 SCLUD- (SOT IKCLOD- 
gg) IBQ FEB) IRQ FBI) 



FIXEC PSE MATERIAL TOTAL COB- ESTIMATED 



PAT^sms 

TO DATS 



FtBHISHSD 
BT COVERS* 
ifENT 
TO DATS 



TRACT 
COSTS 
TO DATS 



TOTAL COf- 
TRACT COSTS 
fTSEI 

COMPLETED 



5.832 | 6.832 | 5,832 



6,632 I 6,832 



60, AM 



T56.281 



766,231 



766,251 



32,906 4,500,766 6.699, Ml 



609 6,700,440 6,800,030 



87,202 



762,169 1,047,717 



1,067,717 1,100,000 



L29,6SO 



129,620 



124,649 



124,646 



124,646 



100,000 



100,000 



40,714 



40,714 



62,000 



226,370 



216,670 



216,670 



216,370 



116.370 



H9,398 61,966,166 34,624,924 t 4,008,4«8 1,202,766 37,426.613 43,864,000 

(Credit) 




C01T8 ACT SO. HtMB OF COSTS AC TCI HOWE 0TF1C3 OT SCOP1 Or ftOSX 
TIPS KFFSCTTfS DAT* COOTACTCBl 

ii&TBOD or umn 



s-TIQS ni-llt AlWt lata. Xft*. 
(U) U July IMS 



furaiuk tit* Mmwiy «rg| 



eeestruttlaa *t Mound Bo* 



W-7406 iic.HO 0«B«r*l Slootrl* 
(1) 



17 July IMS 



Ku» To**, I. T. 



FuraU* *ad doll 
ovitohfoa? 
variable *ai 



ftp* 



*»T«Ofi..ong»lSl Gmots* A. fellor 



(6) 



21 July IMS 
(1) 



»>T«IB ung-lSS OmmiI Iluotrl* 

(1) 



IT July IMS 



Cbloofo, HI* 



0* Bark* Couumoy nrtruit* Stob< 
24 Jaly IMS 

(t) 



liv Tories M« : Yt 



for dooigt mad 
footuriac ?l*ttt* 

trOOtlfifc pUat, 
001*00 dlovido g 

M Oin y otillttoo 




Ub«rtt«ry tad dolqrdrmtla 
oporoto oertolo porto of 1 
Iferahagr Float. 

MMrw*^ to Military* 
Sorrloloc tad Mnfohtog K 
Mound Rood* «oo< 



Pomiofc o»d dollvor S oft£ 
oolf ood air protooro doti 
put rofulatinc Md 1*7800 
fmnm t m mm ood oil imi< 
tfttoriolt, InalmMjsf wod 
ovitcboo* aioooUoaoooo d 
oil alrouit broofcoro* 



£-74D6-ooe*U9 Motelo DiolaUcrotiag Slioobotb, B. J< 
(4-10) ccaptxgr, I no* 

14 fthruofy 1944 
(1) 



Doolgp ood ooootrttot o 
odd itloa to eootrootor'o 

building *t Voraao, 1 
proooro* iootoll 
ond produoo nlokol 



o 

4* 





A. 



scofi or noai 



A. 



otxoxiAL mmtm ' - , cornier : - 

conufif . coimcr :v nuutnt 

BSTTMTTIV MI THH 10 •' ■ TO DUfl r 

(nr iicuo*- (ior iiciro- (lor iicun>- 



FXXtfi fl 

*v nan 



r. 




M,«0 V| « ftl,Ott 



9»ttf»tM 



s.m.t* 



t,«ta»Mi T,m.ut 9«ifM«ft 



fit»ors 



MMtt 



> 
» 



^OOO^OQOV^..:. S,flt«iTt 



i.»utn 




At 

iter 
■mo 

IT 

IGL8B* 
i_ 



cohiact 

situates 

noon 

(Kit IMUJ&- 
IH III) 



comucr 
patwctti 
to ua 



TO Mil 



(tot iicuro- 
im m) 



raoasBio 

TO UAH 



TOTAL C0»- 
TtACf 

com 

TO CATS 



ESTXUTBD 
TOTAL CO** 

TtACT com 



w.o*t 



S*TTl s fW 



3«T?t^tTS 4 »I OA j C<Hi 



«t,fM 



T.M4.1U 



9*170, 



1*4,124 



SIM40 

(omit) 



lO.OOO, 



ITt^flS 



fft # ffl 



tn^tfi 



lO.OTt 



•Of.Oil 



1»«M.1TI 1.477,009 



00,000 



l,tu««70 



i.iu,m 



64.MS 1.IOC.4M 



CONKACT SO. 
TTP8 




KAKK OF COIHACTOB 

smcnvs datk 

MSTHOD OF LETT ISO 



HOME OTPICB OF 
C08T8ACT0K 



/ 



SCOPS OF KOBE 



8-7406 rag-149 

(ft) 



c 

10 

(1) 



a«r»hagr 

loo 

IMS 



Detroit, uuriu 




•up*rrlsl«a of lactaliatjL 

•qnlparattt pr«p«rmtla» ftp 
oparatiw «f a aauufmetvr 
to pndw* 6.500.000 "DA* 
tab*** J 



(1) 14 Muvh 1944 



tt-7406-«&c-177 Illlnoi. Pi 
(IS) 



Daottur. IH< 



IS UMTO* 194* 

(4) 



city of 

X May 1944 
(4) 



W-T4 06 . n -m IlUa«tt 

(•> 



1*7408 -«ne»18S 
(IS) 



Itknh 1844 
(4) 

Illinois Po*«r 



1 July 1944 
(4) 



(«) 



W-7406-«nfi-190 



6-7406-«&g-191 
(«) 



•tnaotlaa Ccwyny 
4 M«n«« 1943 

(2) 

Glass and Gillian 
Coapany 
6 August 194S 

(2) 

Loam PliablBc ujI 
Uoatlag Coaptugr 
6 Aufwt 194S 
(t) 



111 



sooatur* IU« 



Dooatur* 111 



DMatur* 111* 



Aoqulro aid ooootruot ot*V 
oqalpMat* mtoHala*.aift$ 
tt o od o * for mpplylnf J 
» to a barrier fla* 



Qm o«rrloo« 



- J 



Coootmot fteUWii to | 

por mMo ffcofc 



to 
unit 



Inotallatloa of tl # ttl It 
•* kts* prsoouro sat* 



J ■ 

Supply MtaMTOlEllj oloaa 



Slmlmtfmm* *iot*. fliraloh Ubor a* oatoria 

construct true* llao ooNg 
Bood Float* 



Sotroit, iioh< 



Prwldo later mi mtorliL 
all work far tbo pluabl4| 
pretootlon &y*t<m roquiro 
Road 



Dotrolt, Jtioh. 



furnish labor and ootorla 
all hooting aad Toatilatt 
for eonotruotloa of tbo A 



SCO?S OF Y»C*K 



ORIGINAL 
COHTHACT 

ESTIMATED 

(SOT IBCLOD- 
ISO FES) 



C05TRACT 
S3TI2JAKD 
AMGUSI 
(KCff ItfCLCD- 
INC res) 



COWRAC 

TO DA' 

(<40T IS' 
ISO FEi 



r«olc& *nd proourmat of oquipMntf S 23,412*420 | 16,636,000 $ 28,71 



If: 



auporrloion of laatallatloa of 

aqulpaaatf praparatloa foivaad 
opa ration of a aanufaoturlac plant 
to prod wo 6,600,000 *DA* barrlar 

toboo* : ^ 

I - L 
. 1 1 

Aoquiro aad ooaotruot noooaaary 
oqaipmaat, aatorlala, and. rifhto of 
way aaodod for tupplyinj altatrto 
aorrloo to a barrier plant* 



w - 



Gaa aorrleo« 



i 

Coootrcot faellltloa to fbraiali 
to Dooator plant, aad furialah 
unit prloo par oublo foot** 

W - 

Inatal latitat af 11,231 Uftaar f 
S* high proaauro gat aal»» 

C 

Supply oonnsrelally olooa *iU dry pu* 



tor at 



t of 



\ 

I 

."■il 



- v. 



I.:- 



iotu Furniah labor and aatorlaia aad 

construct trunk lino aoopr at Baond 
Hood Plant, Uteooafe Couaty^ Hohlsam 



it..- 

* — rz. ■ 



Provldo labor and aatorl*$;mad parfona 
all aork for thm pluabl4£|;aod f ira 
protootioa tyatoat roqulroo at tho Hound 
Road Float* 



t'urnlah labor and Mtoriftl and p«rf oora 
•11 booting vontl lft ting vork roqulrod 
for conotru«tlon of tho Kouad Bond Plant* 



it,in 



900 



2,048 



64,074 



por aaotk 



n s uo 



134,100 



79,tU 



19,171 



900 



1,049 



66,074 



41, ecu 

par aooth 



«,eao 



1M,499 



77,979 



71! 



SI 



19 



2 



V 



«, I^ODIFISD COSTRACt FIXKD Jl3t VATTRIAL TOTAL COH- EST! MATED 

J ACT COfiTBACt -A^EMS PAY!£iiTS FURMSHEi. TRACT TOTAL COS- 

3ATSD S3TlaAKD TO l-ATS TO DATS BY GOVtRS- COSTS TRACI.COSTS 

ST AMOUST . -:ST TO iJATS «HE8 

SCLUE- (iiOT IltCLCD* (UOT IMCLUr- TO WlTB COfi^LBTSD 

£8} mo Fee) ibg kiis) . 

12*420 t 16,636,000 J 28,711,692 t 1,306.000 * 246,066 3 30,882,778 I 34,872,000 

18, 171 18,171 719,876 - - 719,976 720,000 

900 900 48,364 - - 63,364 63,364 

2,049 2,049 36,110 - - 36,110 36,000 

£8,074 86,074 66,074 - - 66,074 66,074 

U ,600 41*600 337,267 - - 337,267 340,000 

r Month per math 

!1,660 21,680 21,660 - - 21*660 21,660 

H,1Q0 136,499 136,498 - - 138,498 136,496 

'9,262 77,979 77,979 - - 77,979 77,979 



COS TRACT SO. 
TTFB 



KA&SE Of CONTRACTOR 
EfTTCTIVS DATE 
kETIOD OF LBTTIEG 



&m OFFICE Of 
COmACTO© 



EC OPE OF vcec 



Dotroit, Woh« 



, 10 Aufittft 1948 

(*) 

V-740£-«ng-£S& Procter tad Gggoblo 
(T) 



Prorido labor «a4 n&t*ri*: 
loot olio tl an of olootrlooj 
oe&aoetloa with tho oootttjl 

tho tad Xo*d Pint*. 



Cle9inmtt # 0. 



Pcrch&oo of m4 bailor 



24 Ai*tt*t IMS 
(1) 



(6) 



16 



and Soo Cincinnati, 0* 
IMS 



K-7406-«ng-S61 JJlls-CfaftlaM'* Bum- K#«t A1H«, «!•• 



(1) 



fttoturlfit Cospoiqr 
£* Oetgbor IMS 
(I) 



•hit 

oroottng of uood boiloro « 



Fural oh oad dollror 142 - 
MXk oir-eoolod tro&ofor«gi 



K-T406 "•06-26* Maloagr El*otria 



(1) 




IMS 



Swr Tort, V. r. Ptnlah and 6«liT«r 61- 3 

67 - 60 HA «lr-«Qel«4 



fT.wwral Sloetrla 



(1) 



Emm Tork, !• T« 



Furnish «ad d«ll 



14 

(1) 



IMS 




ff-7406-«sg-S74 eh*lpm-Zm&cm Copper \ Mrnrn Torfc, I* T. 
(1) 



SO 

(1) 



IMS 



furnish and 4«liT«r 6O,00C 
AXG mat 10,000 fast #4/0 f 




SKATED 



DELETED 



/ 



(1) 



» I. T. 



Coapwogr 

16 Fafcruury 1944 

(I) 



Famish a»d dsllvsr- S atW 

^^^^ 





or 



scops or jroar 



Provide labor and a 
installation of eleetri 

coon action with the 
the Wovnd Road Pleat* 



the 
on of 



1- 



09IGT1XL 
COffTEACT 
SSTIttATfcD 
AtfOGKT 

(HOT IEDLOD- 
150 FKS) 



Pwrchaee of uHd boiler houee equipment* 



45,000 



fcODlFIKD 
CONTRACT 
ESTIMATSD 
AfiOUST 

(kot iiclctd- 
iks rsg) 



COHTRACT 
PAT VESTS 
TO DATS 

(*0T IJfCLUD- 
I BO FEE) 



90,362 { 



S4 # m t 



43,000 



43,000 



PA 
TO 



r 



0. PI grant ling, loading, ahlppinc and re- 
fracting «f und boiler* end stoker*. 



69,685 



41.851 



41.831 



Furnish end deliver 142 - to 2000 
KVA air-cooled traacforaejf * 



;•;!• 



Furnish uxA deliver 61 ~ I^lrTl and 
57 • 60 EVA air-cooled tr*jMfomer« « 



Furniah and delir*r ooaplaW line 
oorder* or otmpoamnt parte. 



(41.400 



124,226 



2.642.667 



090.489 



78,781 



2,642,867 



857.141 



78.761 



2.276.216 



r - - » 



*"uml*h end cellTer 60.000 feet #2 
ABC and 10.000 f««t §4/0 ceble. 



61,190 



61,190 



62.648 



DP LET £-1) 



DELETED 



Furnlah and dellrar I a task g«&o rating 
unit* and auxiliary e^pilpsaet* 



89.687 



DELLT 




81,422 



02.906 



IL MODIFIED 

IACT CONTRACT 

tATED ESTIMATED 

rr ascuit 

;dlui?- (kot iiclot- 



COHTRACT 
PAYEES TS 
TO DATS 

(Hc.iT I*CLU1>- 
ISO FEE) 



kixkd kse 

r*AtV£KT5 
TO PATS 



»,362 i 64,234 t 84,2*4 



VATiRIAL 
FDRJIISHSD 
BY GOVEXfi- 
KEST 
TO 1*T£ 



TOTAL COS- 
TEACT 
COSTS 
TO DATE 



K3TIWATED 
TOTAL CON- 
TRACT COSTS 

COMPLETED 



64,2*4 • 84,234 



12,000 



43,000 



43,000 



43.000 



45,000 



*9,536 



41,831 



41,351 



41,831 



41,631 



11,400 



890,469 



857,141 



867,141 



867,141 



54,225 



78,781 



78,7S1 



78,761 



78,761 



12,337 2,342,337 



2,378,216 



2,376,216 2,376,000 



il,!90 



51,190 



62,648 



62,648 



52,648 



DELETED 



DELETED 



19,687 



91,422 



02,006 



92,906 



92,906 



CONTRACT 10, 
T.TF8 



XUXZ OP C0STRACT08 
EFF5CTIVIS DATS 
USTHOD OF LE TTIIKi 



SOKE OFFICE OF 
CONTRACTOR 



score OF AORI 



S-7406-*ng-ai6 51nge*ster 

(2) 1 S«pUab«r 1944 



and Sraysr Ha* York, ST. Y, 



DELETED 



DELETED 



W-7407-onc-47 tfoatlnghouM Elaetrlo &•* Tork # ft« I, 
(1) ud tianufaoturinc 



IS Jum 1943 




DELETED 



DELETED 



g-.7407~«ng*49 Vallay Iron fcorka 
(4) 



(T) 



Ipplatan, isia 



9 Fabruary 1944 

(1) 

-«n£-&0 J« F« Pritchard and. Canaaa City # Uo< 



tt-7407-«ne-65 



10 February 1944 

(1) . 

tfastinghouaa Elaotrio 
and Huzuftcturing 



Ha* York, It. T 



9-7407-ati£-66 
(1) 



18 fabruary 1944 

(1) 

Cfflca Supply and 
KqulpMitt Ccatpftny 
IS August 1M4 



Arohit«ot-£nginaar and prod 
■arvioa for installation at! 
oaot and utilities in an 

building at Buffalo* Sow 

a na* addition to plant atl 
Easr York* 



3 



DELETED 





Furniah and dallYar 23 vert 
diaphrara «laatrlo notora \ 

7 * »otor« # 6 • tf! 
squlrral oaga aw torsi 2 add 



DELETED 



Furniah and dalirer 140 bel 
reciprocating platen pua^a 
plataa for tha papt« 

Furniah and da li var 8 dual < 
sotiratad alumina hydryar ta 



Furnish and da 11 Tar 47? * Z 
and 1400 nofusa oirouit brW 
S «atal anoloaad awitehjaaj* 

sets. 



Xooxrilla, Tarsi • Furniah and dallvar 400 oabj 



! 



SCOPE OF mORK 



ORTGIKAL 
CONTRACT 
ESTIMATED 
AMOUR 

(sor wcueu 
no m) 



UODiriED COKTB 

CONTRACT PAT 

BSflKJXED TO 
AMOOTT ' 

(WOT ISCLUD- (KOI 

150 r££) ISO 



r. 



and 



•arrioa for installation of Va^uip- 
riant and utlllti«>* in an a^stlct 
building at Buffalo, Sav To^* # aod In 
a nav addition to pint at t coaaanda. 



%** Torfc* 




t i.orr.ooo # 2,o2T,ooo $ 



DELETED 



DELETED 




Fornich «nd ddltwr 23 Terti«*l 
diAphx^ra « l*etrio Motara i 42-440 

rcU, 4 a*Wr»Y « ^ . 
aqulcral aaga ant or* i 2 aooplata 
f requaaoy ehangar Mt* ( ate« 



129, 96* 




DELETED 



238,662 




i ii iriifiiTiTnun manna 



DELETED 



DELETED 



Furnlah and da 11 Tar 140 
raolprooatiac pi*toa "pw^j 
plataa for the psmpm* ** p-'Co- - * ••, 

Furnlah and dallrar S dual 
aotlTatad alunina hydryar 




*t*a*v 



i -. ' 

■i 



Furnlah and da 11 Tar 477 - Z2S 
and 1400 nnfuaa olrault bra^kam mini 
I satal anoloaad avitai^Mi^ aqulpsanb^ 

sets. 



Furnish and d«Uw 400 oebioat* 



1,400,000 



97,240 



174,2*1 



21.340 



I, 406,296 



331,200 



392,908 



21,340 



1.1 




3 



iCT CORTRACT 
VIZD ESTIMATED 
f AMOUHT • 

:lod- (mot ikclud- 
a) iao reE) 



coktract 
paymekts 

TO £AT£ 
(MOT IKCU7D- 

I go rsa) 



FIXED 

FATUEKTS 
TO DAIS 



MATERIAL 
FUEHISHSD 
BT G0VT3LS- 
SCTT 
TO EATS 



TOTAL CON- 
TRACT 
COSTS 
TO 



ESTIMATED 
TOTAL CON- 
TRACT COSTS 

COHPLBTED 



r,000 # 2,027,000 t 841,111 I 22,644 f 



79 € 863,7*4 $ 864,000 



DELETED 



1,956 



238,682 



266,924 



DRLETKD 



266.824 



266,824 



dblsted 



DELETED 



08UETSD 



3,000 



1,409,296 



5.611 1,562,391 



1*600,000 



7,240 



362,600 



366,860 



366,860 



866,860 



1,261 



392,908 



481,624 



481,624 



481,624 



,340 



21,340 



21,340 



21,340 



21,340 



CQBflUCT «k 
TYPB 



HAKE V C09XBACT01 

KFPECTIVE CAfK 

METHOD OF LETT! SO 



BOS optics or 
cohhactos 



scops of sees 



mm 



S-7409-aa c-17 tfarlay Caajaay, las* 
(T) 16 October 1941 

U) 



Bart Labaratoriaa 

2* 
(1) 



(4) 



Irtlali mr. ft nftsfiaan Chutea! 



97 April 1944 
(1) 



*VT409— nc U Industrial Must* 



(7) 



1UT41I aag SO 

CD 



y-T4H" ang -3 f 
(1) 



IB Augoat 1944 
(▼)' 



Saa toa 
iaa. 

tt) 



aaltlat C or p ar atl 
4 Juaa 194S 



Viarllag Staal *arka 
18 Juam 1949 

(1) 



City, 



Ballarilla* V«J* 



LOOg If IfrtT* 



s. #» 



Saa Yark* SV T« 



Chiaaca* 111* 




Furnish and dollar 
1 #14*144 Marlflgr 

Clean and alectropiata app> 
4a^0^^^4S^) Hoaay ^faat af • adaS 

ataal plpa* •'-v>-r:v- 

DMlftt and CwtiiMt Ik bull 
lta plant far tfca 

ani install hqiimtt 




- v. 



FtaTOhM* 4af Mrttill fltMk I 

^aa^p ^B^BBB^^aw^aa^aaj/ *^a^^ar a^aaaa"a^a^Bap ^aa* ^ar ^aa^^r^BBBF i 



aaliaar I 



«f 990 tana' par 



a* 

1 




Famish and dallmr 1 • «>4 
1-9 aatar aat l~'*#at« 

AHajMJl ^ **..*- - ***»• -fci ..." - _ -.- a. -■'V'ii 

wsraaaa^aajr a> *-,»-- .7*. - •. - 

•■■ft" ' .* . *■ -y ,- • 

' - - . * • ■ _ 'I J 

* - - .7*** " t r V~^' 

Purdah ud dellTar approa 
1,767.000 psuada of KM*** 
iron and ataal for boiler * 
turtlns row* bailor f#*d 




fin 1 rnn 



3 OF 
OB 



;CCPB OF VTuHK 



OMOIIAL 

costbact 

ah oust 
(hot iscujd- 
ino ra) 



BODiriED com 

C01TRACT ?A 

ESTIMATED TO 
AXOUST 

(sor isclud- (sot 

no m) iso 



Ohio 



Furolah and dollrar l-,£lf-2iA md 
1 |14>24* 2arlay ivood&llaJ wood 
Induced draft doublafisit typo 
ooollng towora, laaa aator baaina* 



Claan and aloctroplata approaclaotaljr 
290.460 liooar faot of •Mualeift 

8t«al Dip** • : '*?-.-r 

r 

MslCA and Construct * bulldlat at 
Its plant for ths mnnfactuf* af 
tpaclal nltokal oarbooata an£ pratut* 
and lasts 11 nsoaasary *Vrfpf»ni 
txmjsafaoturv appra*laat*ly 300,000 
pounds of such special ttloktl 
carbonats* f 

Pttrchasa of carta la steak supplies sad 



193, MO | 193,830 | 



529,000 



200,000 



485,370 



l 9 800 t 000 



200,457 



485,370 



Furnish and dslivar 1 a^splata systoai 
for handling, arushla^ aod itesvaylng 

r.uamef+minm ooal at #^tidisl oapaaity 
of 390 tacks psr hour sad 1 fiasplata 
systas for stockist «n4 raelalalAf 

run-of-nljui ooal, lMliuti%; *ocrrsyors # 
p r a sar ssnipg squiPBaat^ travailing 
staofcara, rsalalmlag hopper^ ata* 

Furnish and dsllvar 1 - t mv&afy . . 
1*3 motor and 1 - I jsgtor! arar ha ad 



Furnlah acd dolirar approxliktol/ 
1,767,000 pounda of alao*aianaou» A 

iroo and ateol for bollar hiwao, 

turbina room, bollar fatd punp bay, 

olavator oaeloaura acd pump houaa* 



WO, 964 



66,240 



161,171 



S90,OS8 



66,240 



162,171 



IL MOEIFIED COSTRACT FIXED FES HATKHIAL TOTAL COS- isSTIKATSD 

IACT CONTRACT PATIENTS PATJfBKS FURMlSJiBD TRACT TOTAL C02- 

IATSD SSTIKATiiD TO DATS TO PATS BT GOVERN* COB TS TRACT COSTS 

IX AJtOURf UiiHT TO DATS AHES 

tCLUD- (SOT IRCLUE- (SOT IiiCLUE- TO tATE COHPUtTEB 

JK) IRQ rEK) IIP FES) _ 

19,390 | 199,830 * 199,890 - | 193,890 | 193,930 

19,000 1,600,000 1,023,290 9,282 1,834,372 1,834,672 

0,000 200.467 219,634 - - 213,634 213,634 

5,370 485,370 166,672 • - 166.672 166,672 

10,064 330,039 330,039 - - 330,039 330,039 

£.240 66,240 66,709 - - 66,709 68,709 

(2,171 162,171 126,626 - - 128,526 128,626 



COWfHACI BO. 



•3 CF COOTRAV.TCH 

S^XTIVS) DATE 



OFFICE OF 



SCOPS Of ^)k5 



1 



^74«tt-ong-33 



K~74l2~eag-M 
(» 



8*7«i6-on«-2i 

U) 



*-74l*-oog-28 
(1) 



?U741&-ong*31 
(U) 



(7) 



Ocarii t«-Cal lender Cable <%aealo, 3. J» 
Company 

2S June 1949 
(1) 



General Cable 
corporation 

28 June 1848 

U) 

F» J* Stokee sSachine 
Company 

8 December 1048 

(1) 



York, K. T, 



Philadelphia, ?a, 



fthitleek £anufaeturing Sew 
Company 

16 neoaabor 1948 
U) 



York* B* Ti 



fidelity Korias «fi« 
iStorago Caapapy 
20 August 1948 

(I) 

Kerby-Sausdere, lea. 
28 March 1944 

(i) 



8-74lft-ans-S8 Farrar and Tfcafte, 



(1) 



*~7416-oag«S4 

(4) 



Ine* 

IS Hey 1944 

(1) 

BeaohHKuea Cenpany 
18 Uereh 1944 

(1) 



3ayc*K*o, 1U J, 



Sow Torke; K« Y. 



Buffalo* 



Brooklyn, 9* T 



Furnlah and dtlinr vtrlous 
•lootrie cab Is* 



Furnish and doliror various] 
3 9 4 # 6 # 7 # and 9 oooduotor 



Furnish and dolivor 30 m 
44-60 CFM vmuur puo&O 
aparo parts for 



ataf 



-1 



Furnlah and dollTor coolant 
aa following 120 * 1206 ad 
foot) 92 - 720 oquaro faatt i 
499 aquaro fa«t| 48 - 980 at] 
footi 113-64* squaro footi 
197 aquaro foot* 



Stcrago of nlokol poodor* 



Furnish and dolirsr 10 rofr* 
units eosploto, last ataf;*-' 
nitrooa oxldo ataco* 

Furnlah and dollTor 62 nlabe 
tonka In alsoo ranging tr<mi 

0D-. 8*0* 00 t 



Furnlah and dollvor 189 
vaouun pumps • 



g-74lft-ong-» 
(4) 



A* 0* Snith Corpo- 
ration* ' 
22 April 1944 

(1) 



Sov Tork, 1« T 



Furnlah and dollTar 688 a*t4 
soolsro and 17 spars tubo bt 
oonaiating of fin tubso brai 
tuba ohoota* 





3F 



CSSIGIML 
COSiTBACT 
EiSTBJATED 

ISCLUB-* 

iso FEE) 



COKTRACT 

ESTIMATED 

AMGUST 

IHO FES) 



CCSTHAC 

io da 

(HOT in 
I NO PS 



J* 



Furnish and deliver various^ 
sleo trio cable* 



719*809 $ 1,189,072 $ 1,2® 



- 1 



r. 



furnish and deliver vartou* \Z 0 ( 
S, 4, 6, 7, and 9 conductor o*bl# # 



447,989 



617,992 



62 



1 



Furnish and deliver 30 «* 
44 • 90 CFK vacuum pump* 
•per* parta for 



I. - v 



loo cm tad 



109,428 



159,740 



184 



r. 



Furnlah and da liver coolant coolers 
as following* UO - 1909 sq«in» 
feet} 99 - 720 square f eetf 18 - 
499 square feet* 48 - 980 square 
feetf 118 - 94S square feet* 97 - 
197 square feet* 

* : - - -- 

Storage of nickel powder, j 



fierator 

units complete, last being e 

nitrous oxide stage* " 

Purnieh and deliver St. nickol-clad 
tacks in sisee ranging fro* 2*0* 
0D- 8*0* 0D # 



furnish and deliver 186 • SO Cffc 



vaouua pumps* 



911,1*7 



280.000 



93,796 



278,000 



935,514 



17.66 42.46 
per nooan per aczi&n 



280,000 



114,816 



468,984 



1,364 



18 



130 



708, 



Furnlah and dmlirmr 688 astarnal 
•oolara and 17 spar* tub* bu&dlaa 

oonalatlnf of fin tub«a braxad Into 

tub* ahasta* 



1,319,141 



791,660 



902, 



AL -.lOCIJIED CONTRACT FIXSE FS2 MAT LB I AL TOTAL COS- ESTIMTER 

KACT COSTRACT PATLSKTS PAT*.ESTS fERSISHSB TRACT TOTAL CCS- 

3ATED ESTIMATED TO DATS TO PfiXB 87. GGVERH- COSTS TRACT COSTS 

ST AHACST MEKT TO DATS MiEB 

SCLOB- (!»OT I8CUJE- (!S0t TKCLED- TO 5;ATS CcyPLSTED 

;E) IHG FES) IKQ PSE) 

19.808 $ 1.183.071 % 1.260,077 - $ 1,286,877 A 1.287.000 

17,933 617,892 829.487 - - 629,487 829.487 

0,428 189,740 184.822 - - 184,822 188.000 

1,187 938,814 1,861,897 - 28,001 1.380.899 1.390,000 

88 42.43 817 - - 817 817 

0.000 280,000 18.837 - - 18,837 18,837 

# 

1,798 114,818 180,708 - - 130,706 130,708 

>,000 468,984 708,902 - 60 708,962 713,000 

1,141 791,380 902.849 - 369 903.218 903.218 





CONTHACT SO. 


KA^iE OF COBTHACTOR 


HCMS OFFICZ OF 


SCOPE OF 




EfT CTIVS DATE 


CO KIR AC TOR 






METHOD OF LETTIfcG 








Jocoph Coppartmu 


Ftoladalphia, 


Furnish and deliver 1 «xp«rl 




tad Sana 




o old-trap and varioua porta j 




2 Jfay 1944 




oatarlala for oold~trapa# 




(1) 







ft-7415-«^-37 Ifctala Dialnta grating EHaabeth, J, 
(4-10) Company, Ina* 

£6 April 1944 

U) 



(1) 



Aloo Product* Dirlaloa tar York, K.Y. 
( 



Coepeuy) 
11 fry 1944 

(1) 



2-7415-*n£-38 
(1) 



H-74l6-«nR-40 
(1) 



12 Janaury 1844 
(1) 



1 SlMtrlo 
1944 



Ballarllla, K. J. 



Urn York, H. Y, 



1 

(1) 



*-7415~»ng-41 
(1) 



Ettrolt, U. 



Kouldlnc Corajmny 
31 fry 1944 
41) 



Coscrart praaant building for 
mamif aotura of Sl^ln p«*dar } 
d**ign and construct a >Ulld 
and procura and inatall squi 
to prooaaa Virginia powdar a 
nanufsctura Elgin powdar mnd 
brlghtan B powdar at Cliaabsj 
EU J. j 

j 

Furnlah atxtaaa aoda line tr 
taa surg* druat t 119 oirtbtt 
thraa abaorbar drum* 



Claaa and alaetroplata apprc^ 
1511*67 s^uara f aat of varloj 

to 1&* pip*. 

furnlah and dalirar 486 dlffi 
prat aura panala and 6,315 dij 
ential praaaura tra nasi It tars j 

Furniah and dallrar 79,100 hi 
baafcin£ atrlpa« 



DELETED 





i 

! 



SCOPS OF WORI 



\m Furnish and dellTW 1 

oold— trap and yarioua parta 
natariala for oold~trapa« 



06IGIEAL 
CONTRACT 
ESTIMATED 

(sot nrciOT- 
rgo res) 



MODIFIED 
CCUTEACT 
ESTIMATED 
AMCUW 

(2fOT IHCLUD- 
ISO KSE) 



CGSTCEACT 
PATHEMTS 
TO DATS 

(?20T INCLUD- 
ISO F£g) 



769,000 $ 124,664 $ 124,664 



FUED I 
PAtttf 
TO LA 



Corrrart praaant building for. tha 
manufacture of Elgin pawHar ah4y; 
daalgn and oonatruct a bidldtnt V 

and procura and lnatall •qol ga a mt 
to procoaa Virginia powder and 
oanufaotura Elgin poirdar azd^ 
brlfchtan B povdar at Ellaabath, 



Ftumiah alxtaan aoda Itaa trap*, 
tan rurge drcaa, 119 bartron 
threa aba or bar druaa* 



Claan and alaotroplata 
1511*67 aqoara faat of rarloai 6* 
to 16* plpa. 



1 l, /'J - 



Furnlah and dalirar 466 dlff*r«tial 
praaauro panala and 6,616 dltf< 
antlal pr*mmtrm tranaadttarapf 

Furnish and dsllTsr 79,100 half 
b*akin£ strips* . [ 



t, 116,000 



72,150 



6,690 



1.094.0S6 



67,500 



FJELETED 



&81ETEB 



f # ZZS # 600 



U7,M9 



6,590 



1, 096,036 



88,878 



1,827,023 



14«,i37 



6,791 



1,1*1,489 



112,911 



BELCTFP 




UQMFIED 
T CCETHACT 
%U ESTIMATED 

AHQUKT 
OT- (HOT ItfCLUD- 

1SG FEE) 



COSfTEACT 
PATHS 
TO CATS 

(SOT ISCUJD- 
IKC FEE) 



FIXED FSB 
TO LATE 



IfATEKlAL 
BY COVER I- 
TO DATS 



TOTAL CON- 
TRACT 
COSTS 
TO DATS 



£STI«ATSD 
TOTAL COS- 
TRACT COSTS 

COMPLETED 



000 



124,634 | 124,5*4 



8 124,684 | 124,684 



000 



2,222,500 



1,627,08 



14,871 

(CnKiit) 



1,812,149 



2,223,000 



130 



137,349 



140,437 



146,487 



146,487 



590 



6,590 



6,791 



6,791 



6,791 



936 



1,034,036 



1,1^,489 



1,121,489 



1,140,000 



MO 



98,678 



112,911 



112,911 



112, m 




COSIRACI SU» Vita OF COKTRACTCB HOIiEl OFFICE OF SCOP8 OF ftORX 
TT?E EFFECTIVE DATE C(SrTH,'CTCR 

«£T£fOD OP LSITIilO 



S-7415-«n#-« 
(*) 



(1) 



W-74l5-«ag<-4* 

(T) 



(3) 



(8) 



U) 



X-74U-«c-U 

(1) 



ff-74l3-«ng-12 

(7) 



Seheak-Gttamar and 
Conpaxgr, loo* 
9 Aim 1M4 

(1) 



Carbldo and Carbon 
Chanloala Corpo- 
ration 
14 Am 19M 

(1) 

ffeotiflghouM Blootrlo 
and tttoufaoturtnc 

ConpUQf 

27 Jena 1944 

(1) 



&av York, X. Y« 



Sow fork, JU T 



Hatioaal 
Corporation 
14 Sopfcoofeor 

U) 



Beaton. MhM 



1944 



mmtloeboois Elsetrlo Haw lark, I* T. 
■ad Mumftet urine 



U S«pt«fc«r 1844 
(1) 

Truolt Els Cooarato 
Corporation 
T Jumry IMS 

Roatinghooao Slaotrlo 

and Hanufaotttrlnc 
Conpaay 

3 April 1949 

(1) 

ffarthingtoo Pimp and 
imjohlomry Corpo- 
ration 
6 my 104* 
(1) 



Torfc # 5* Ti 



Bow Tork, I • Y. 



Furalak and dallrar cold tn 
aa folloaat 4T * 9|* C. D. ; 
« 9 B* long* T - 10* IPS x 10 
lone and SO - 4^* 0.1% x 8*< 

Furalafc and dolirar W *rtsi 
C-Z16 diapoaal unita and S i 
aboorbor unita* 



Purnlak sad dallrar nrlooa 
varlablo froquonqy and oonb 
o^olpBMat* 



Roaoarah to doalcn^ dm lop, 
wnnufactura and da lira r * - 
poonda/Yiour aorapor eold tn 

ajratono. Including etndinin 
ojeotara and ro-oraporatora 

Ronorato praalooa, ioatall 
nachinarfr and aumfaetora* 
furnloh md dallTor 1,660 n 



Furnioh raady~nlx oonorato* 



Furaiah and dallrar S ^ tft^l 
and 1 - 10,000 01 turfeo-ganr 
unita and X aotn antonatfo J 

aolaotor oquipnast* 



rurniah and dolltor 6 boilai 
puzspa and 1 oosplato rotatli 
for aaoh ponp* 



3F 



scoj'S car ftoai 



0BIOI1AL 
COBTRACT 

ESTIMATED 

(IOT IXCIOD- 
190 FEB) 



KOCIHED 

COBIBACT 
SSTIHATSD 

AMOWT 
(MOT ZKUJD* 

IMP res) 



COKTRM 
PATJM 
TO Pi 

(ROT I] 
XfG 71 



Furnish and dallvwr e*14 trag* 
M follow i 47 - 9§" O.D. 3^: 

6* ft" longs 7 - 10" XF3 x Id***: 
lone «nd 20 - 4fj" O.D. s 8*4* 



long. 



Furnish and dtllnr 10 aol»iX# 

disposal units and S\*jpfffe 
abaorbsr units* ' 



r;- 



Puraiah and dsliro various 
variable flrsqusnqy and control 



ii * 



Rsssaroh to assign* dswslopi 
mmif actura and dailwsr * - lit 
p<»atub0.our sarapsr eold trap 
systana, including odadsnsaribV 
ajeotar* snd ra*»#?nporatars«^ 



» " ■» 1 



chlnsrfr and Hsutmfaoturn, 
furnish and dtlitir 1*660 WtorsU 



Furnish raatfty-tmlx ooasrata* 



* " . j L ■ — - >* 

I 

■ t 

4 



Furnish and dsliTar 1 * ff*C«0 At 
snd 1 - 10,000 Iff turfco*»gsn*^tar 
units and 2 ssts antaaatl* firffoiri^ 
salaotor aquipnant. 



140,000 t U0,000 # 



UM6f 



TttJMO 



800,000 



S,0OO,OOO 



2,411,000 



1,494,080 



113,666 



84,4X6 



900,000 



8,600,000 



8,888,171 



8] 



4 



81 



1,484,080 1,81 



Furnish and dalivar 6 boiisrj faad 
puaps and 1 oanplat* rotating slanstit 
far aaoh puatp* 



1M,696 



JUL 
TRACT 

IMAT&D 
'JIT 

IRCUJD- 

rsg) 



&0EIFIED 
COITJUCT 
ESTIKATSD 

AttCWT 
(HOt IiCLDD- 

na rss) 



CONTRACT 

TO CATS 
(ROT ISCLOC- 

iio rsg) 



PATM5BT8 
TO DATS 



KATSBIAL 

bt goter*- 

TO DATS 



TOTAL COS* 
TRACT 

COSTS 
TO DATS 



SSTIUATSD 
TOTAL C CM- 
TRACT COSTS 

mm 

COMPLETED 



Z40.000 I HO, 000 | 510,110 



• 810,110 $ 810.620 



113,666 



80,0ft 



60,061 



60,061 



76.600 



64,416 



666,874 



666,674 



660,000 



800,000 



600,000 



6,790 



6,780 



6.760 



500.000 6,600. 000 



86.760 



86,760 



69,760 



418,000 9.169.171 



677,067 



877.067 



877.067 



494,030 1.496,060 1.389.711 



1.689.711 1.389,711 



134.696 161.416 168.164 - - 156.664 166.164 



COHTBACT 80. 

rmt 



mm or com act o» 

EFFECTIVE DATS 
i.T.TH0D OF LSTTIBQ 



HCJ48 OFFICE or 
CONTRACTOR 



SCOPE Of acei 




S-74l8-ati6-lS 



*-74lS-att£-l4 



«*74l8-aac-lS 
(1) 



B-741S-axig-lS 
(7) 



(4) 



«~74l8-«ng-19 
(7) 



Sargant and Luady 
20 Acr 11 1MI 

(1) 



Taylor Xaatruaaflt 



1Z Ifcy IMS 
(1) 



3MtlnfbOUaa Slaatrla 
and ■UKifMiarlag 



IS Mqr IMS 

Haatlngbouaa Xlaotria 
aad Mmufaot urine 



24 Say IMS 

U) 

Crane Coa$aagr 
IS Jona IMS 

(l) 



Chicago. 111. 



Roahaatar, V. T. 



Tart, !• T. 



Tort. I. T, 



2S .fen* IMS 
(1) 



Long lalaad City* 



Chioaco, Hl< 



^•tln^houM Ela«trio 
and HuufftcturlfiC 



Mm York, S« 7, 



17 Jkly 19U 
(1) 




Daai£p, draft lac *ad oatlaatg 
work in ooxmeotloa with a ati 

turblna pomr plant of ap 
nataly 286,000 Iff turbin* g 
oapaoity* 

Furnlah oqglaaorlsg, proouurdj 
ewaoltaist and adviaory a«in*j 
aooaaetloa with lMtraaitt i 

by tha Contractor or Go*arw* 
Cootraotor aboil furniafc and 
ralaya and trasaalttara aga#d 
floor Ittatknawota and atasdai 
apaalal Inatrwaota* 



Furalah asd dallvor 3 - 
aquaro foot aurf aca oopdfaooj 
S oSrottlatine oatar alalia al 



3 



Furnlah and doliior Tarioua 
houaa awltoh coar 
aaoitor oata for torbina £*w 



Furalafc and dallvar SO eata i 
5* to 1«* 



Altar building aa naoaaaary 1 
out work uador oontraot* Fioj 

and dalVror eata -mlra* aod \ 
floor valvoa and plata with i 
ar atbar plat ice aatarl*^ pfi 
flttiaga furniohod by thif 0m 



Furnlah and doll var 8*$ typo : 
tranaforaora and varioua pari 
automatic air blaat oquipssaal 



OF 



scope or sou 




ORIGINAL 
COHTlACt 
ESIIlttXED 
AtfOtOT 

(HOT 18CLBD- 
IBG FE&) 



MODIFIED 

CONTRACT 
B3TIWATSD 

(SOT XBCU7EW 



i kg rsa) 



DwlSft, drafting and aatiaatiac 
work la ooaneotloa with a . 

turbina pomr plant of mppi^fcl« 
nataly 210,000 Or turbina c«naratlng 
oapaoity* 

T* Furnish aaglaaarlAC, jw^ouraaaot, 
consultant tad advisory t«r*iaaa la 
aotmoatim with lnstraseta fumlahad 

by tha Ctatraatsr or atqpvwMt* 
Coatraotor shall furnlah and dalivar 
ralaya and traosmlttsra apaa^al tost 
floor inttruasota and standaM and 
apaoial instrumota* * v lV 

Furnish sad deliver S - Z2,G0pi> 
equere fas* surface oond amert aoi 
9 circulating water single aiajo 
prising ejectors* 

I. - 




Furnlah mad da 11' 
house swlteh (Mr aqslfiaaAt aad 
ssaltar wis for tartoisa fK^rttort* 



1,700,000 



197,820 



2,782.671 



127,820 



2,866,798 



C03TBA< 
TO DJ 

(SOT I! 
IKO PI 



800,000 2 780,000 t 



73 



U 



8,81 



it/, Furnish tod 8*11 
8" to 12" 



SO sate valrae 



I. 



Alter building aa neoeesary tj*y carry 
out work under contract* Furjalah 

and deliver gate mlm iod teat 
floor velvea and plate with nlafcal 

or athar plating aaterl*£ pipe ^ 

fittlnge fomlahad by the Gtfdrera^nt 

Furnish and deliver M9 type A3L 
transformers and variant* peris md 
eutowetle air blast aquipMnt# ,• 



6,9li,M* 10,828,491 14 # 24 



2,154,820 



l,99S,ft*S 



SAL 
rSACT 
IKATSD 
UST 

iscLcr- 

FEB) 



MODIFIED 
CONTRACT 
ESTIMATED 
AMOUST 

(sot isciud- 

IMG FSS) 



CONTRACT 

TO DATE 
(SOT INCLUD- 

xkq ?as) 



900,000 * 760,000 f 794,966 



FIXED FSS 
PAri£HT3 
TO iViTK 



UATHSIAL 
FURBISHED 
UY G0VSH5- 
MSST 
TO DATS 



TOTAL COM- 
THACT 
COSTS 
TO LATE 



ESTIMATED 
TOTAL CON- 
TRACT COSTS 

ft: its 

COMnBTSD 



794,666 # 784,666 



700,000 



9,781,571 



6,139.380 



76 



6,159,966 6,199,009 



197,620 



197,610 



196,889 



198,899 



196,669 



529,461 



1,686,799 



9,666,164 



9,686,164 9,791,000 



C4,694 



61,849 



61,169 



61, 169 



61,169 



916,966 10*916,491 14,141,969 



- 116 

(Credit) 



14,241,866 14*166,000 



164,920 



1,991,669 



1,664,819 



1,664,619 1,664,619 



COHTSACI HO* 
TTP£ 



1A»S Of C JTEACTOR 
EFFECTIVE DATS 
MBTBOD Or LETTIHG 



HOW OFFICE 07 
COBTRACTOA 



SCOPS OP SOtl 



fr-74ia-«at-40 SMtlaehotMM £l*otrle Hi* York, a* T 
(7) nd HuufMtariiic 



H-74ia-«nfi-43 

(1) 



o»tob«r mi 



t*741B-M£-60 

(1) 



8 2«o«iribM» IMS 
(1) 

Tort Corporation 

28 Ifcrofc 194* 
(1) 



T418-on£-63 Kopu&llo Flow IMw 
(4) Conptiqr 

IT April 1M4 

(1) 



f-741S-ong-*9 

(1) 



Oonorol siootrio 



S-741B. 16-84 

(4) 



CO April 1S44 

(1) 



Q«aoral Elootrlo 

Conpoxur 
S Mfcy 1944 

(1) 



flr-7418-4Uig-&6 
(1) 



J. U* Tttll 

Supply Coapugr, 
3 Ally 1944 

(1) 



St. Loulo, 0»« 



Torfc, T 



Chl«af» a 111. 



In Yorkg V* Y< 



York, H« T< 



•ad Atlanta, 0a< 
# laa* 



ff-74ia-«tig-6T 

(7) 



Otla Slorator Company 
X6 July 1M4 

(1) 



Tort, 5. T, 



furaiah and daliw 106 - KX 
and 4000 CFH naoaua puaqp a 
varloua ballon aaaanbllai 



Fonlah and dallrar 606 - 1 
HP ooolant punp notora* 



fornlah and dollvar It 
nob 11a rofrl (oration planta 
raaoval, jaoof ary and ocadeni 
aatlo* of apoolal eaaaa and j 
oonplato aqulpMnt for tha di 
eonditlonlnc of Laboratory 
Bulldlnga A 0 B # C, and 0» 



684 - 4* 

buttar* 



Kurnlah and doll* 
nacnatlcally 

control rmlroa. 



Faralafe and dallvnr M4 laak! 



natara, 40 aota operating api 
ahalf apnraa # aoouatla p* "H 



Furalah and dalivar 178 apoa] 
air baarlng, * totootion 
notora* 7800 RFK, approstnati 

6 HP. ; 

Furaiah and dallTor 104,600 1 
faot of 1/4* to 8" atantitrd ] 

1 plpn* 



Furnlah, dallrar and lnatall 
Blair, Tounoaao* T aloe trio 
automtlo fralcbt alanratora, 
wid# * S'lO* front. 



SCOPS OF *QRI 



ORIOIIAL 
CGRTBACT 

ESTIMATED 
AMOGRT 
(ROT IfCLUD- 

ibo m) 



MODIFIBO 

com ACT 

estimated 
amouit 

(HOT ibclod- 



CQ8TRAC 

PATMH 
TO DA' 

(ROT XI 

189 rs 



FWBi«h &w! 186 - 2000 

tad 4000 CFK vamium pump «*t% 
various bollow Mooablioo 



962,486 | 1*221,067 I 1,24 



Furnish and deliver 606 - 1 t* 60 
HP ooolant puap so tors* ; 



pUnU for 
r o owory and m1i»| 
Mtlon of opootal cmoo and j 
e«Kplot# oquipMnt for tim idr 
Q<mditl<mixs( of laboratory 
Building* A # B. C* sad D* ; ^ 



V; ' 



Kurnish and doliror 684 -4* 
•acnotically oporatod buttorfly 
control toItos. 



66,646 



686,146 



406,667 



118, we 



699,146 



278,676 



16 



Stf 



60 



fturaish Mid dsllvar 664 look 
dotootors. 60 



t 



aotors, 40 sots oporatiaf spsroa, 
shslf sparoo, aooustls gas "p.™ 



V 

Furnish sad dollTor 176 spools! 

air boar lag, ' 6** totowtiosf f -; 

aotora, 7200 RPX, sppraadMatslr 
6 HP. 



1,646,666 



467,600 



1,646,666 



487,800 



1,611 



6V 



Furnish and dollTor 106,600 llaosr 
foot of 1/4* *• *" •tandard ft6/.v 

ll pipO* !• 



120,816 



149,667 



501 



Furniob, dolirar and install at 
Blair, Toasoaooa 7 olootrlo e - :: '-' 
autoaatis froi£bt •locators, S*4* 
aids a 6*10" front* 



66,767 



68,767 



«] 



L yODlFTED C (M TRACT PZZEO yKE WrMlAL IvTAL COS- SST2VAT&D 
ACT COITKACT PATIJEITS PAT«E1T3 PCBIZ3BEO TRACT TOTAL COS- 
AT5D ESTIMATED TO DATS TO DATS ST COVERS- COSTS TRACT COSTS 
T AlfOOIT M£ST TO DATS ftBSf 
CLOP- (SOT IHCLOD- (NOT IMC LCD- TO CATS C0KPLST8S 
ISO FES) ISO FEB) 

2,400 I 1,221.007 | 1,249,070 - - t 1*249,070 # 1,200.000 

0,040 110,000 104,404 - - 104,404 100,000 

0,140 290,140 300,000 - - 000,000 000,000 

0,007 270,270 001,077 - 10 001,000 002,000 

0,000 1,040,000 1,010,001 - 170,010 1,042,040 1,910,000 

(Cr»dit) 

7,000 407,000 04,400 - - 04,400 04,400 

3,310 149,007 300,772 - - 303,771 300,772 

1*707 03,707 01,440 - - 61,440 01,440 



/ 




CGSTF6WT SO. SAKS OF C CHTBACTCR HCfcS OFFIC3 CT SCOPE OF V»C«I 
TYPS SPP*;CTlVg RATE COMTRACIOR 

MET BOD OF LKTTING 



ii-74l$-en£-60 
(?) 



*-74l8-aag«63 



$-7418-«n6-64 



a~74l8-ang-66 
(14) 



B-742L-«&C-12 
(8) 



«-74H-ao4-ll 



W-7421-«ng-14 



sarthington Puap and 
Machinery Corpo- 
ration 

29 July 1944 
(1) 

Patt arson Kally 
Company # Ino* 
1 Soptaaibar 1944 

(X) 



Kov Yortc* 9* Y< 



East Stroudaburg 



n 



ostinghouso Slootrio Moo York, 9* !• 
and Jlunfaetarlng 



14 Jim 1944 

(1) 

A. 3. Canpboll 
Csrapatqr* Ino« 
U Soptsaibsr 1944 

(1) 



&ast Boston, mia< 



Ralph Rogoro Company Haahvills, Tano. 
27 Poonbor IMS 

(8) 



Hldwost Piping and 
Supply CoBpany, Ino. 

20 Dscsabor 1948 

(1) 



St* Louis, 3o« 



Flsfasr Governor 



ttarshallt 

I 



Furnish end dsllvor 10 rofrii 
unito* tho Uat stags of th* 
b&lxxg a nitrous ootids stags/ 

furnish and dsllvor various** 
parts and 63 globs valvas* 

Furnish and do 1 Ivor 58 sold 1 



Furnish and dsllvor 268 nloki 
platod nist f iltsrs ooaploto 
inlst sod outlst oonnootlons 
squlppsd with slsotrlo hoots* 



Sovolop production asthods ax 
toohnioal and design oquipaoi 
for produotian of spocial tul 



Quarry, crush, serosa, othsn 
proooso, as spsoif iod, hand] 
haul, and load orushod ston*« 



21 

(1) 



Doooabor 194* 



Furnish end dsllvsr approaiiai 
6,200 tons of fabricated uni$ 
tho oonploto ooolant and cool 
storage systsna and proooso f 
for tho oonploto vasts and s 
proooss, production handling, 
purification systaac sad rols 
instruasnt piping systons rsq 
for tho proooso plant* 

Furnish and deliver 2788 • 4* 
12" stosl or nonel body butts 
control valves ad 852 ball on 
bliss for volvos* 



Elliott Conpany 
8 January 1944 

(1) 



Jsennatte, Pa* 



Furnish and dslivor 44 punpe 
ooDploto and 20 complete sots 



a? 



'SCOPS Of VsCRI 




(BIGIMAL 

CONTRACT 

&.STJKATKU 
AHOUW 



MODIFIED 
CQITRACT. 

auqubt 



(BOT IXLGV (IOT IHCLUD- 

isa rs») iko pee) 



COKTRJ 
PATH 
TO t 

(EOT I 

i no r 



Y. 



Fuml«h and deliver 10 rafrlgtratlon 
unit* | tha last »t*ea of tho finite 
btflng a altroua oaddo stag*/ < Alao 

furnlah and dvllvar wlooa 1 ai 
parta and 8S globo valvoa. 




burg Furoiab and dallrar 58 cold trapo 



628,888 $ 627,286 | 



162,000 



166,718 



ft 



1 



Furnlah and dallvar MS aiokal , 
platad fldst flltara ooaplata iitfc 
Inlat and outlat oounootlona AM? 
aqulppad with alactrla hantari*'' -' 

Davalop production Mthoda aa4 
technical and daalgn aqulpaan^ 
for produotion of apaalal tuM 




Quarry* ertufe* iothb. othar*$o# 
prooaaa* aa ap«aif l«d t handle 

haul, and load oruahad atoaa* 

Furnlah end daltrar appnwtlaataljr 
6*200 tena of fabrioatad oal%f if!ar 
tha oowplata ooolant wad cooling 
fttoraga «yateaa and prooaaa plipa 

for tba ocnplata «a«t* and 
prooaaa, production handling* food 
purification ayatana and ralatad 
instrument piping tyatnn ra^ulrad 
for tba prooaaa plant* 



) 

Furnlah and daliTor 2786-- 4" ta 
12" ataal or nonal body buttarfly 
eontrol ralma mi 688 ballon* 
aaaoablloa for Talraa. 

Furnlah and dallvar 44 puapa aaaaablad 
oonplata and 20 ecaqplata aota Of teal 
raplaonnsnt porta* 



107,280 



60,090 



4*2,260 



4,666,000 



1,466.082 



79.200 



127.260 



60,000 



1.201,950 



1.098,412 



82.000 



8,148,410 7,22 



1,432 



184 



(TRACT 



MOtlHEt' 
CCBTHACT 

AUGUST 



r lUCLGJ- (ROT I8CLUE- 
> F5g) I BO PBE) 



CONTRACT 

?Ktmms 

TO DATS 

(KCT IHCLDE- 
I1W YE? ) 



PIXKC FSB 
PAIVESTS 

to n 



528,868 * 637.286 # 587,187 



HATtBIAL 
H3UUSU2D 
BY 00VER6- 
iKHT 
TO DATS 



TOTAL CON- 
TRACT 

COSTS 
TO HATS 



ftSTIKATSD 
TOTAL COS- 
TBACT COSTS 

COBPLSTEO 



687,167 $ 696,000 



866,000 



107,260 



166,719 



197*260 



170,668 



206.926 



2,711 

(Cr«61%> 



167,922 



206,926 



167.922 



206.926 



60,000 



662.260 



60,000 



1,201,960 



20,620 



2,167 



16 



20,666 



2,167 



20.666 



2,167 



666.000 



6,146,410 



7,221,849 



66,000 



1,202 7,266,647 10,800.000 

(Credit) 



668,082 



1,098,412 



1,432,244 



163 



1,466,427 



1,464.000 



79.200 



62,000 



164,267 



164,267 



164,000 



CONTRACT. 80. iiAiB OF CO-SfTKACTOR HC&B OFHCK OF SCOPS OP %OBK 
TYPE JsPFSCTIVE DATS COStHACIOK 

£&TKOn OF LSTTIJHJ 



S-7421-eng-li> 
(1) 



ff-7423-ang-ll 
(4) 



I-7423-ang~lt 

(I) 



(1) 



*-742S-aft£-51 



i-l4->U*-au£-47 
(IS) 



K~14-10e-«>ng-63 



Saloa ^agiaaarlog 

21 Fabruary 1944 
U) 

AhltchMd Satal 

Produota Coapany* 
lne« 

3 Fabruary 1944 
U) 



Corporation 
6 February 1944 

(1) 



Currier Corporation 
12 January 1944 

(1) 

King aed Salth 
14 January 1944 
(1-*) 

Jobs Jfcnnea Trucking 
Conpaay 
20 Juna 1944 

(3) 

Peaaaylvania £ngi» 
atari og Coapany 
18 June 1945 

(«) 



ff-22-079-«B|;^il g. T. Robarta Coa- 
(1) . • inaction Canpany. 



24 April 1945 
(S) 



Salon, Ohio 



Saw York, X. T. 



Louiavllle, iy« 



Saw Tone, W» T< 



Silvaukas, Ma 



Uilmultaa, »ia. 



Furnish and dsltrar 261 Tmrio 
Typ* B # C # D, Kid B spaoia 
alloy aufflss, 144 acta of ol 
and S77 grills* 

Furaiah and d«Um 180 flat 
gaa filtsra. 



Furnlah and dallrar aatarial < 
aqulpcaant for tha ooaatructisj 
1 hydrogsn naottftoturlng and 
purification plant having oap 
to produoa 1800 standard oubl 
natars of hydrogsn par hour* 

* 

Furaiah and dsllvar 14 oratrfi 
air oonpraaaora # togathar wiH 

increasing («tri and no tor a • 



Unload, 
colls* 



9 atack, ootsr. m 



Truck transportation of punpa 
»aat Allla, wiaoonain to Ilaii 

TfODMl 



Philadelphia, Pa* Supply of fraon gas snd eylin 



Cambridge, $aaa 



Supply of oanant aabeatoa for 
buildings* 



f 



r. 



3C0PS OF 7iORI 



f . 



furnish and dollvor 262 firicwi 
Typo A, B # C, D, and B apsoiai 

alloy aufflos, 144 sets of olanpo 

and 377 frills* : , 

Furnish and do 11 tot 180 flat pint* 
gas filters* 



ORXOIIAL 
COBTSACT 
ESTIMATED 
AHXST 

(HOT I»DUtJD- 
110 FEB) 



MODIFIES) 
COSTHACT 
ESTIMATED 
AKCUST 

(■Of 

180 FEE) 



CQSTHACX 

PAT^SliiTS 
TO DATS 

(NOT IBCLLfc- 
IW FSB) 



I 868,315 # 2,446,032 # 2,266,786 



600.000 



246.990 



328,339 



FIXED Pi 

a ram 

TO PA) 



Furnish and dollvor notorial |nd 
oqulpaont for tho oonotruetlon of 
1 hydros oa natnfacturlng and I 
purlf loot loo plant having oojwolty 
to produoo 1600 standard *ubl<g 
nstors of hydrogon por hovrt 



ii 



Furalab and dtUnr 14 outrival 
air ooaprnwif totatlur with apaa* 
Locraaalnf gttri a&A »otcr*» j : ' 

Unload, ocm« ataolt* omft arttal 
aolla* 



Truck transportation of poops 
sost Allis, fflsoonsin to Wal^ 



641,806 



86,406 



6,266 



i2.no 



614,741 



200,066 



7,087 



12,210 



816,741 



601,448 



14,140 



12,210 



Supply of froon gas and eyllstwrs 



10,326 



8,991 



9,081 



Supply of 
buildings* 



- 'I' 

oooent asboatoa f or joortaln 



16,466 



11,466 



6,962 




3 




:matsi> 

,'ST 

:SDLUS- 
'EE) 



CQ8TRACT 
E3Tia*TSD 
AUGUST 
(HOT liiCLUE- 
12*0 FES) 



CONTRACT 

PAYttSSTS 
TO DATE 

(SOT i hc wd- 



'A TKEJilS 
TO "ATE 



material 
puuusisd 

BY GOVLRff- 

ttSVT 
TO DATE 



TOTAL COS« 
TRACT 
COSTS 
TO DATE 



EST I SATE P 
TOTAL COB- 
TRACT COSTS 

msM 

CCtt/'lETSD 



168,316 I 2,248,032 t 2,266,786 



$ 2,265,788 4 S, 265, 768 



,000 



248,990 



328,899 



19,080 
(Credit) 



329,779 



819,779 



41,909 



914,741 



814,741 



614,741 



614,741 



38,408 



200,068 



901,448 



201,449 



801,448 



8,269 



7,087 



14,140 



14.140 



14,140 



12,210 



12,210 



12,220 



21,210 



12,210 



10,328 



8,991 



9,081 



10,000 



18,456 



13,458 



8,962 



5,999 



5,992 




/ 

/ 



COrJTRACT 110. 
TYPE 



OF vv!m?ACTCR 
EFFECTIVE DA TIC 
1ETH0D OF LETTING 



HO:S OFFICE OF 
CONTRACTOR 



SCOPS OF ?/:re 



(7) 



W-22-07S-en£-93 
(1) 



H-22-075-ong-153 
(7) 



Am«rioan Bridge 

30 April 1945 
(8) 

Aalab-5 panoor 
Cocxpaiy 
15 *5ay 1945 
(8) 

Chrysler Corpo- 
ra ti on 

IS August 194$ 
(6) 



Boston, ^ase 



Supplies delivered to Cak Rid, 
and Blair, Tennessee* 



Boston, Vase* 



Furnish certain types of over 
doors « 



Highland Park, 
liloh* 



Furnish a teem, water, olectri« 
and Inspection eerrloes* 



QISLBTED 



nr-26-02l-«is-47 
(1) 



H-26-02l-eng-51 
(7) 



5T-26-02l-an£-62 
(1) 



(1) 



fCorfund Coeapany, I no 
20 Ootober 1944 

CD 

Linda Air Products 
Cocapany 

15 December 1944 
(1) 

I Sorron-Z lmera 
Moulding Cocapany 
14 February 1946 

(1) 

Connelly Ixron Sponge 
and Governor 
Cocpany 
S l^rch 1946 

(1) 



Long Island City Furnish and delirer Korfund it 
T« lator« # vibro*isolators* 



New Tork, K* Y< 



Detroit, ^'ieh 



Furnish liquid nitrogen as ro< 
for t ha operation of 2 Govenc 
plants operated by the Contre< 



Furnish and deliver 426,000 tv 
backing stripe* 



Chicago, 111* 



Furnish and deliver 682 - 3 
oast Iron relief valvee* 



«V-26-021-eng-fi7 Bart Laboratories 
(1) 6 April 1945 

(1) 



Gelleville, J< 



electroplate approximately 80, 
linear feet of 3 to 16 inch ni 
plated pipe* 




SCOPS OF TiCRK 



Supplies delivered to CaJc Rldje 
and Blair, Tennessee* j 



ORIGINAL 
CONTRACT 

e3ti2jjated 
amount 

(not ikclut- 

IVQ F5E) 



JiCDIFIED 
C: RTKACT 
ESTIMATED 
A£GUBT 

(NOT IUCLOD 
ISG FEE) 



CONTRACT 
PAYVEKTS 
TO 



DATS 



(SOT IKCLUO- 
I KG FES) 



* 



100,259 | 100,239 



v 



52,366 



FIXE I, J 

pay: a 
to r;/ 



Furnish oertain types of overfcjead 
doors* f 



4,099 



4,099 



1,850 



Furnish steam, wator, olectricity, 
acd lnspsction services* jt 




i. 



5,552 
(p«r year) 



5,552 

(per yesr) 



6,159 



DEIeETEU 




y Furnish and deliver Korfund is a- ^ 
let ore, vibro-lsolatora* i 



Furnish liquid nitrogen as required 
for the operation of 2 Governs infc 
plants operated by the Contractor* 



69,528 



500,000 



QRLSTED 



63,640 



300,000 



74,004 



227,664 



Furnlah and deliver 426,000 tatf 
becking stripe* 



Furnish and deliver 682 
oast Iron relief velvoe* 



5" ti> 12" 



f* Electroplate approximately 80,tX)0 
linear feet of 5 to 16 inch ni*el- 
plated pipe* 



\ 



656,760 



214,246 



586,914 




636,760 



214,246 



465,035 



760 



190,412 



364,425 




CT 

TED 



Lur< 



C- liTKACT 

A*C r JST 
(KOT IliCL 
I KG FKE) 



CCWRACT 

payments 

TO DATE 

(SCT IKCLUD- 
ING FEE) 



FIXE I, KF.E 
TO PATS 



MAT".. HI A L 
FINISHED 

TO DATE 



TOTAL CGfr 
TRACT 
COSTS 
TO DATE 



EHTiaATFJ) 
10TAL COS- 
TRACT COSB 

COMPLETED 



,239 $ 100,239 3 



52,366 



52,366 $ 52,000 



,099 



4,029 



1,850 



1,850 



2,000 



,362 



r) 



5,352 

(p#r yw) 



6,159 



6,189 



12,500 



DELETED 



DELETE!* 



,528 



63,640 



74,004 



74,004 



74,004 



),ooa 



300,000 



227,684 



418 



228,102 



300,000 



760 



636,760 



760 



760 



760 



246 



214,246 



100,412 



190,412 



190,412 



914 



463,033 



384,426 



364,426 



442,000 




.1 



C0M8ACT BO. HhkF. OF COHTHACTCH 
TYPE SFF'iCTIVE PATS 

iffiTHOD OF LSTTIW* 



BONE OFFICE OF 
CONTRACTOR 



SCOPB OF aCRK 



W-S6-OZ1- 



jJarloy Coopuqr, I&o* 
14 April 1MB 

CD 



Ktwu City, 



On* daub]* flow typo coo 11 



i»-aS-OSX-me«C9 C«ofruotl<* End- 
(7) n — r lng Conp*ny p 



Ant Tork, I» T 



Furnish and 
poind por hour 
uxtlto* 



dollvor thro* 



17 April 1MB 
(1) 

t-£*-Q&-<ttg-60 CcAbustlon Engl- 

(1) QMrtoe Compaq?* 



Hot York* H« T< 



Furoloh *od dollvor tvoVv* 
30 foot 10 per soot ttlektl 



24 April 1945 

CD 



(1) 



V-tt-OSL-ong-61 Buffalo Fore* 

tT April 1945 

(1) 



aootlnghmi— Elootrio 

tad auttftkoturiac 

Coapony 
10 Jbqr 19a 

(1) 



COMpony Sow Ytiffcf lt» Ti 



Puffttloh and dollTor 160 *a 



Hov 



S* T. 



Punish sad dalioor two 



■-lS-Ofl-ouc-68 fkml Dvposlt 
(16) 



JOrsoy City, V. J* Storsgo of * <juoatlty of p 



W-fft-flflU T>c 70 



(1) 



ration 
28 SspUwbsr 1945 
(1) 

AUlo-Cholasro 3sou- 
footurlac Company 
tt April 1945 

U) 

Undo Air Products 
Company 
1 August 1945 

(6) 



Kost Allio, fcls. Furnish and dollvor 650 - 

pooor motors and 650 • 160 



Sow York, 9* T» Contraotor agr ao s to soil ' 

•nd Ooronmsnt o grooo to p 
oontraetor produots L-28 a 



OF SCOPf. OF OCM 



OGIOISAL 
CONTRACT 
53TIKATBD 

ahoust 
(sot isci.ud— 
iaa pes) 



MODIFIED 
COUTH ACT 
SSTT MATED 
AMOUNT 

(SOT IKCLL1V 
im FEE) 



-•ATI 
TO J 

(SOT ] 
I HQ 1 



On* doubla flow typa ooollng. 



% 102.390 * 104,514 f ] 



• T. Furnish and dollrar tnroo 60,000 



units. 



113,404 



113,404 



Y. 



Furoiah and dollvor twlT« Iff by 
30 foot 10 par oast nickel clad 



71,320 



71,320 



T. Furnlah and deliver 160 vontilating 
fans* 



93,794 



T. Furalah and deliver tao 15,000 EVA 
ey n oh rououo oondeneere* ; 



273 # 778 



1 



f* J» Storage of a quantity of poeder< 



ISO 
(par aooth) 



130 
(Par aoath) 



«!•• Fumieh and deliver 630 - 7f 
power kotara and 630 - 130 



700,233 



784,629 



7 



• T« Contractor egreea to aall to Goveroneat, 
and Qovernnent agrees to puroheao from 
oontraotor products L~29 and L~28-8 



342,300 4,300,000 



SfAL aODIFISD COfvTtACT FTXKD FEE (ATRIAL TOTAL COS- EST! 

7BACT COSTRACT . ! AYU3HTS f'ATMENTS KliSHISiiEE TBACT T 

1KATSD ESTIMATED TO ffATK TO DATE BY G0V7JRK- COSTS Tl 

UST AMODW MKST IG DATS '*] 

ISCI.UD- (SOT I3CLUP- (SGT 1HCL0D- TO 1ATS CJ 

FEE) IlfO FEE) IMP FES) / 

102.390 9 104*534 | 104.897 - « 104.697 | 



113.404 113.404 108.538 - 143 108.681 



71.810 71.680 87.944 - - 67.944 



83.688 93.784 84.868 - - 84.868 



273.776 273.778 831.488 - - 888.486 



160 160 300 300 

NT BODth) (P*r BOOth) 



roe.238 764.689 759.698 - - 769.698 



148.600 4.300.000 560.739 - - 360.739 




CQmikCT SO* 



BASS OF CCS4TEACTCR 
STFECTIYS PAIB 
l£BTHOD OF L I MO 



mm office or 

CONTRACTOR 



scof's OF to&K 



(IS) 



truther* •llo 
Corporvtlon 
1 Ootobor IMS 

(2) 



X-31-109-en£-36 
(16) 



«-si-ioe-«ng-4f 

(17) 



Toonooooo Vail*/ 

Authority 
1 Uoreh 1M6 

(«) 

Hoo on otroot j bp 



(1) 



(I) 



ration 

7 Aueoat 1846 
(») 

Cooooreiol Solrccto 
Corporation 
21 Bay 1MB 
(4) 

Comoroiol Soloonto 

Corporation 
2 July 1946 

(♦) 

tSU»l0C # 3ia*»oll # 

and SIoopo* Ino« 
26 April 1046 
(8) 



V-43«-069-onc-90 Aaorleoa 



(7) 



Stool 
Coopony 
6 tt»y 1046 
(•) 



riarran, Pa< 



Perfora all ••rrieae aooe« 
the h*ndlicie* otorege, pr« 
peaking tod delivery of 

pi OpOI I Jf « 



Kfeovrlllo, Teat** Rental of towboat a ad barf 



fraehlnctoo* P« C« Leeae of alwimaa f oundry 



Be* fork* BT» T* Famish 78,600 gallon* of 



How Tork, V, Tm Supply of ISO proof othyl 



ttuakogoa, Ulohm 3uppliee< 



Band Plttaburg, Plu 



Furaiah protective stool rj 
oortvta balldluc** 



OP 



SCCP3 OF 3081 



QRIOIIAL 

COSTBACT 
ESTIMATED 
AM0G5T 
(SOT I5CU7P- 

ISO FEB) 



MODI F IK D 

cohract 

ABOOST 

(SOT ire me- 
ns rm) 



CQBTBA 
PATS 
TO Q 

(SOT I! 

ibg r. 



Parf em all asrrlcaa nacasaary for 
tho handling, storage, preeorvatlon, 
paoklns wd do livery of ecrtaia 
property* 

ana* Rental of toaboat aad bare** 



1,468 i 



1.468 f 



10 cud 16 
per da/ 



10 aad 16 
per da/ 



)• Cm Leeee of altsnluon foundry bulldlBK< 



1 1 
(par year) (per /oar) 



T» Furnish 75,600 gallons of ethyl aleohol* 



48,091 



48,096 



T* Supply of 190 proof otfayl aloohol» 



SO, 780 



60,760 



61 



bt, 5uppli< 



Puralah protective stoal roofing for 
eertata boildlag** 



69,696 



69,866 



60 



TOTALS : 



5245, J 59 



A 



tL MODIFIED 
[ACT COSTRACT 
[ATED B3TIKAT8E 
(T AHOOHT 

ECLor- (sot ikclud- 



COSTRACt 

TO HATE 

(SOT IXCLDC- 
IBS FES) 



nxsn pes 

■'AIKSH18 
TO DATS 



MATERIAL 
FURBISHED 
BY GOVLTiS- 

TO CATS 



TOTAL COS- 
TRACT 

COSTS 
TO DATS 



ESTIMATED 
TOTAL COS- 
TRACT COSTS 

»"S51 

CCKPIZTED 



1.468 * 



1*468 | 



1,468 



1.468 $ 



8.000 



4 If 
toy 



10 utd 16 



8,781 



6,711 



8,000 



X 

•r year) 



4,188 



4,138 



4.188 



8,098 



48,098 



48,617 



48,617 



48,617 



0,780 



30,780 



80,760 



1,480 

(Cr*dit) 



89,880 



89,880 



5,988 



88,938 



9,998 



89,996 



80,799 



80,799 



81,000 



TOTALS : 



5245,593,661 $ 9,039,913 $ 966,401 J253 ,672,173 $275,449,699 

(Credit) 




/ 



I 

/ 



V 



auKATC&H district nisTonr 

BOOK II - SISEOTB DIFFUSION (K-2B) PROJECT 

VOMJKE 8 - DE3IGH 
APPENDIX "BP 
PIATT DWttiraB 

Tltla 

Plan of K«85 Caaoado Bui Id Inge shoving Arrangement of 
Sections* Buildings* and Cells, and shoving Typo of 
Barrier Installed in etch Coll* 

Overall Process Materia 1 Plow D 1a grata shovlnc ^e Path 
of the Prooeoi Stream throufjhout the ISaln Cascade* 
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B 
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K-304 - 
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6 



a 



a 



s 



B 



8 



8 



B 




8 



B 



8 



8 



3A-N 



NORTH 



2A 



28 




N 
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N 



N 



N 



N 



N 



N 



W 
8 




CONVERTER 
LOCATION OATA 

300 BUILDING 
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N 


N I N 
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N 
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10 



- K-J02 



K-3 03 





SECTlO* 1ft 

It ftLMI. 
Ill CELLS 



til ITAMf 
9 5LP««. 
46 CELL* 



li-ciui 



O-ctu* 



O-CfUl 



£22fci 



10-CCllS 



lO-ClUS 



•W-4 



MKiLLS 



C-CtUl 




1 



I0-CEU1 



>o cms 



vctus 



UTTLJTTLJr 




COlP TW4» • T4 



OftV MR COMPftCMO* nOuSt 



COOLAftT 

stow** 



74 »uWSC SvSTt* 



c 



am 


— — 1 K-50S-IO 









1-CLu.t 



c 



Turn 



«-10*-4 



•-CCUA 




-5r 

^ 



«-ecu.t 



aJIfiilnJjLn 



■0-CCU.f 



ft-*Ofr4 



10-CKU.t 



5§ 



I s ; 

\ 



I 



»-ccut 




niinijniiru^ 



0-CUit| 

I I 



IO-CCilI 



( IO-C|U.f 

I 

I 



6-CCLLl 



iO-CEli* 



SECTION Eft 
55t STAGES 

tO BLDGS. 

ft CELLS 



I 



ES 
• V 
.S 



- 6CCTiOft 1 A 
ETft *TJ*Cf~ 
J 0LD6*. 
4ft CELLS 



K-Z5 FLOW DIAGRAM 




StCTiOn »ft -| 
7o« «t-a«e* 
X »L04V 
lit CELL* 




FEEP 



CO, 



f 1 



9-CCit! 



L 



niLn 



•<fut 



«-V0-1 
»<CUf 



9-CCu.t 



e-ccuja 



••CELL* 



K-W-5 



K-JOM 



7-CEu.t 



10-CKLLt 




10-CfU* 




WCTQfl-3 

•t§ t~«atf 

3 blMS 

t* ecu* 



19 CELLS 



- SECnow i - 

ttt «rA«rt 

9 ftLpas. 
v> CEll* 



- sectioh »< 

9 &LD6* 



1 



4* cells; 



SYMBOLS 

rin««KCTiOMAL CELL 
N ( 0 REFIMCRATiON 
CO, 



AMtLHATt PtOCeSI L'NIS. 



LC<SfrtD 

TOTAL NO. SrAfttf t t«9? 

■ CELLS • 4»1 

- SLWJS. t )i 
(**0VE HOT l*CLU7>nd K-Sl? 1LD«%.) 
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CHARTS ASD GRAPHS 



Sohanatio Contract Chart illustrating Procurement of K«*8 
Process Equipment (ftlnsipal Contrasts only) hatwaaa 
Arohl too VCngl neor and various Suppliers and Pabrl- 
awf or <sq;axpcmn»« 

Schematic Contract Chart illustrating Proaur a aan t of Process 
Oas PuEDpa anA Drivers for tha Diffusion Plant* 

Sohccatic Cantraot Chart illustrating Bandar fiahe 
Production and Procurement for tha Diffusion Plants 

Sohanatio Cantraot Chart illustrating Gas Diffueer 
Production and Proeursoant for tha Diffusion Plant* 

Schematic Cantraot Chart illustrating P ro ou ra aa nt of 
Powar Plant Equipment* 

Sohanatio Chart illustrating the Organisation for iha 
Saw York Area* aa of 81 May IMS* 

Schematic Chart illustrating tha Organisation for tha 
Be* York Area, aa of 81 i&reh 19*6* 

SohsasLtio Chart Illustrating tha Organisation for tha 
t&la&ufcae Araa as of 1 June 1MB* 

Schematic Chart illustrating the Organisation for tha 
HUaatitaM Araa as of 81 fturoh 1946* 

Sohamtio Chart Illustrating tha Organisation for tha 
Daoatur Araa as of 5 So p torib o r IMS* 

Sohaiaatio Chart illustrating tha Organisation for tha 
Daoatur Area aa of 81 Iferdh 1948* 



Sohaiaatio Chart illustrating the Organisation for tha 
Detroit Araa as of 16 August 1045 # 



Sohma&tio Chart illustrating tho Or^mltation for the 
Detroit Atm *o of SI Ifcrtih 1948* 

typioal Sch««atlo Chart iUuatrating tho totalisation 
for Iho B»12*x Corporation? 

Iftpioal Sohmatlo Chart lllustrotlag tho Or^uiiiatioa 
for Iho KOlloac Corporation in oonaootion with Urn 
M7 Pro>ot* 

Qraph illustrating Poroonnol Strength of Tho EaUu 
Corporation 

ttmph illustrating Poroonnol Strongth of tho Allit* 
Chalaoro itumtfaoturing Cosnpoxy » 

Ckmph Illustrating Poroonnol Strength of tho Boodailio* 
Barshoy Corporation* 

*aph Illustrating Poroonnol Strongtti of tho ChryoUr 
Coi v oration* 

Sdhsssttlo Chart illustrating Lino of Authority for 
Adtdiristratlon of Doslgp* En^Lnooringt and 
ProottTMont AotiTitloo* 



ATM Biglwssr 

York 



▲rshifcast-ftiglno* 



TH* MJMsllogg 0% 
Ths K«ll« Corp* 



9m MffUlon Fl 

(Prlaolpal Contrasts only) 



•pMiftl PTOOMt Tali 

Butts rfly Control VsItos 
Difforsntial Pressor* Ptnsls 

sad Trsnsnittars 

Spostronsfcars sad Lssk 



1 

C 

Pishsr 




0o war nor Co* 



Oanoral KLsotrls Co 



»18 

l*-T4*l-*ig-18 
W»7416-ftag-40 



Bssording das Apalyi 
Cold Trap parts 
Cooling T ot s 
Cool sat Circulating Pups 
Asssably of Cold Trsps 

Msnotloally Opsratod 

Control Vuist 
Cold Traps 
Process Gas Coolsrs 
Plant Instruunts 
litrogsn Purgs Pups 
Yaeou Pups 

Coolant Coolsrs 
Bsfrlgeratiu Halts 



» Co* 

Oonarsl Blsotrls Co* 
Joseph lopperun k 8 
Tho Msrley Co. f Inc. 
Paoifie Pup Works 
Patterson I el ley Co* 



Trsasf 



Aspoblls Flov Meters Co* 
•snook, Ousmt Co* 
A«0* tidth Corporation 
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liANHATTAN DISTRICT HISTOitT 
BOOK II - GASEOUS DIFFUSION (K-25) i-ROJECT 

VOLUME 3 - DESIGN 
APPENDIX "D" 
TABULATIONS 

Poller Requirements lor the K-25 ilant aa originally^ 
and as finally designed. 

Total Personnel Figures as of 31 Karoh 1945 for The 
Kellex Corporation. 

Design and Engineering Personnel of Kellex Subcontractors 
on K-25 Development Work. 

Design and Engineering J ersonnsl of K-25 Contractors 
other than The Kellex Corporation. 

Kellex Engineering Descriptions. 



E-25 POWER HKdDIRBHEHlB 



Gnxansu. design 



AlDOt«t 



Variable Frogu&noy* 

60 Cyole - Operating 
botroon 45 & 65 
oyoloo 



Running Reserve 

120 Cyoles - Op* 
eratlng between SO 
& ISO oyoles 



Runolng Reserve 

840 Qjrolee - Op- 
erating between 180 

A 240 eyoles 



Rurmlng Reserve 

Constant Proyieaoy» 

60 Cyola - for Auxi- 
liary purposes 

Rroet Power House 
(Froci T*V«A» System) 

total 

Rounded Eotimte 

Proci T.V,A. 8yotem 

Total Connsotod Capacity 



109*480 



4*016 



2,715 



77,820 



193*880 
183,000 



2te be 
Installed 



7- 162,600 
1* 25,000 



2- 4,600 
U 8,000 



2- 4,000 
I- 2,000 



2- 60,000 
(27.000) 



16* 241*000 
241,000 
27.000 
268,000 



FINAL DESIGN 



Estlnfetod 
Amount 



Aotucl 
Installed 



108*420 



7- 152*600 
I- 26*000 



6.860 



8* 7*600 
%• 8*000 



(not Installed • Section 
7 oanoellod tferoh 1946) 



77,220 



2- 60*000 



192*490 
193,000 



14* 288*000 




NOE i Figures followed by dashes iadloato nuaber of turbo-generators • 



Dl 



KBUJix oonrcrL'iTioK - total pkhsoe^iel fxgqsss as o? si vmmi ims 



Total Brployeaa 1,040 
Borrowed Personnel 27 
Total Personnel 1,676 



lobulation by elms or Ttork 

New York Field Total 



fecfanio&l 

Aflnlniotrtitl^B 

Clorloal 

Trfcala 



685 


188 


828 




2 


86 


699 


149 


672 


UK 


21 


189 


1,882 


894 


1,676 



\ 

1 



dbs i oh Aw> EwarnnBttraa persokel op 

XBLUSX S UBCOI3T8AC TORS OS 

K-25 wwwpmn W$K 



Estimated 
Personnel 

Suboontraotors Mature of T?ork fit Peak 

Elliott Corapany Seal development 14 

Westingiouse Kleotrio and 

j&xnifaeturlnn Cora;*ny Motor development IB 

Trent Tube Manufacturing Company a&rrier tube naohine 5 

Ifefel Forainc Corporation Yielding development 7 

* 

San Tour, Ine* ifetal studios 7 

Honaon # Van Winkle and gunning 

Compaq/ P la tine »«hin» 1 

United States lasting Company Rubber tests 1 

Firestone Tire and Rubber Company Rubber development 8 

General Electric Company Voiding and notor development 0 

International nickel Cocpany Furaaoe dewloposxxt 12 

Ear ahaw Chenloal Company Chenioals development 6 

Bacnel-Dahl Coxaporqr Vajve deslga 9 

Electro loy Conpenyj Ino# Welding developoent 1 

Kerby Saunders * Xno» Refrigeration 4 



DESIGN AND ftNCTNEERIHG PERSOJJHEL OF 
K-25 COIHSACTOHS OTIEH 
TCAN THE K5LUSX CORPORATION 



Contractor 

Allie-Chalrjoro Ilanufaoturin^ 
Cknapagy 

American Looonotive Company 

A« G # Smith Coapany 

Bate lite Corporation 

Bart Laboratories, Zno« 

Beach-Rues Company 

Chrysler Corporation 



Farrar and Trofts # Ino# 
Fisher Governor Con^xmy 
F# J« Stokes Cozspany 
General Electric Company 
General Electric Comparer 
General Eleotric Company 
Henry Pratt Coiapany 
Herron^Eiinraers Moulding Corapagy 
Houdai lie-Hera hey Corporation 



Product 



Process Punps 



Dru 



Coolers 



Estimated 
Peak 




Pipe plating 



Punps 



Diffusoro 



Proooes wives 



Motel clad drum 



Butterfly valves 
Pimps 



Ins truss nta tion 



looter development 
Conditioning furnaces 
Butterfly valves 
Back strip holders 



Barrier 



I&dmat Piping and Supply Coopany Pipe fabrication 



National Re search Corporation 
Pacific Puzap« # Ino« 
Patterson Eelley Company 



Scraper cold trap 
Coolant pumps 
Cold traps 



54 
8 

82 
20 
5 
.5 
132 
9 
4 
3 
5 
85 
28 
14 
S 
8 

284 
12 
4 
7 
4 



Dft 



Contjraotar 

Republic Flow Inters Company 

3ohocfc»Ou0osr Conpany 

Taylor Instrument Companies 9 Ine« 

Valley Iron Works 

tieatingpiouse Eleotrlo Corporation 

Whitehead Hetal Products, Ino« 

Whltlook tiusufaoturing Cotapaty 

llorthington Pump and Machinery 
Corporation 

York Corporation 



Estimated 



Produot Poak 

Magnetic vblvee 6 

Cold traps 1 

Instrumentation 82 

Purge piffnpo 6 

Diffusion punps 8 

Putrs Diffuse™ 6 

Coolant ooolere 12 

Refrigeration eysterao 10 

Refrigeration 0 



KELLSX ENGINEERING DESCRII'TIONS 

e. 



Book 


Title 


II 


Seotion 100 - Feed Purification Systea 


III 


Seotion 600 - Cascade Surge and Waste System 


IV 


Seetion 700 - Power Plant 


V 


Section 800 - Recirculating Water Sjetea 


VI 


Seetipn 1100 - Air Conditioning System 


VII 


Station 1200 - Plant Air Sjitan 


VIII 


Section 1300 - C-216 Generation, Coapreeeion, Storage 


IX 


Seotion 1400 - Conditioning Plant 


X 


Seotion 1500 - Heating Plant 


XI 


* 

K-25 Eleetrleal Systea 



MANHATTAN DISTRICT HISTORY 
BOOK II - CASEOUS DIFTOSIOK (K-25) PHQJIlCT 

VOLHKE 3 - DK. C ;IGK 
APPENDIX "E" 
PHOTOGRAPHS 



Wo. Title 

1. Typical Process Lubricating Oil System shoving Lubricant 

filter, Cooler and Drain Drum. 

2. Typical Process Coolant Cooler and Coolant Drain Drum. 

3. Cold Trap Installation in Temporary Purse and Product 

Roan, Building K-303-10, before application of insulation. 

4. General View of a Typical Process Gas Recovery Room 

showing Cold Traps, Pumps, Process Material Container 
Jackets, and Seal s. 

5. Typical Process Building Ventilating Fans and Ductwork. 

6. Typical Process Building Transformer Vault. 

7. ^ View of Furnace Room in feed Purification Building, K-101. 

6. View of Surge Pumps and Instrumentation in Surge and Waste 

Building K-601. 

9, Basement of Conditioning Building &-1A01, showing ftirnaoc 

Piping, and in foreground from left to rigbt, Elliott 
Conditioning Pump, Stokes Fluorine Removal Pump, and 
Restinghouse High Vacuum Pump. 



10. Circulating Cooling ftater Pumps in Pump House/ Building 

K-706. for Turbine Condensers. * 

11. Air Compressors in Compressor House, Building K-1201. 

12. Ammonia Compressors (o enter) and Brine Circulating Pumps 

(right) in Dry Air Plant, Building K-1101. 

13. Typical Coal Conveyor in Power House Area. 

lit* hilveriaers and Exhausters in Boiler House, Building K-701. 



gpg Title 

IB* lfotear- driven Boiler Feed Punpi* and Puller leer Coal 

Hopper* In Turbine Boom* Building K-702* 

1&* Turbo^neratore Noa *-4*-B*^> t and 1 In Turbine Rooc^ 

K-702* 

17« Gable Boon below Main Switch House* E-704* 

18* View of the Houdallla*8erahey Plant, Decatur* Illinois* 

19* Timr of the Allis«Chalt»rs Plant* lafaiaufaee, Wisoonein* 



t 

El typical Frootao Lubricating Oil Syetam 
ghovrlne Lubrloant Filter, Cooler «ad 
Drain Drwu 



fyploal ProocNSa Coolant Coolar and Coolant 
Drain Dfw* 



Cold trap Xoftt&llAtian la Ttopormrjr Purs* and 
Product Boon* Building K-508-10g before ftpplloatloa 
of irtffulntlan# 7km tuaml shaped Itra at tbt ri#± 
Is part of a msuu&i dust removal systtB* 



Qtrmml Via* of a typical Prootoa iw Re<xrv»ry Roon 
ohoidng Cold Erapa # Punp* t ProoaM ItLtarial 
Contain** Jkotots* and So&lsa* 



B6 lypioftl Proooe* Building Ventilating F*m and 



B6 typical Prooma* Building TJranaf on»r ttwilt* 



E7 Vtav of Furmoe Roon la Feed l^orlfloattoa Building 
K-10U 



E8 Vim of Surg* Punpa and Instrumentation in Surg* 
and v&att Building 



E9 BaMswat of Conditioning Building K»1401» shewing 
Purmoe Piping and in foreground free left to 
right* Elliott Conditioning Punp* Stotoi Pluorls* 
ffTOcml Prnpi maA Ttostin^ouM Hl£* Vhauusa Punp* 




BIO Circulating Cooling Tteter Purap* in Purap House* 
Building 2-706* for Turbine Coa&mmtrs * 




611 Ai* Coopresforo In CoKpresoor Houm* Building 



312 Amrwiia CcnprMsars (oenter) and Brine Circulating 
Ptnpa (right) in Dry Air Plant* Building 



EU typical Coal Coxmyor la Power nous* Area* 




KM PulwrlMit aal Sxfafciarter* in Boil** Hogst* 
Building E»70l* 




FdOtor^drivvn Boiler Fsed Purapa, and ?ulwi*er 
Coal Hoppers In Turbiod Roco* Building X«7QS* 



ElS Torb ^gw mtorg Hoi* 4# 3* Z* and 1 in Itirbia* 
Soon X»7QI» 



E17 Cable Room be lav ifain Switch House, K~70A* 



t I 




* 






B19 VJLwr of tli© Allia-Chalnere Plant* zrilnuIoM, 
Wl00ottsln# Cons true tod for the Lhnufeeture 
of Process Puzapa* 
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VOLUME 5 - DE3XCRJ 
APPEUDEt 
PII£ R5PERBBCEB 



title 

Contract COJer-AOG between the Office of Solexxtif lo 
Research end Development and The li, W* Rellogg C«apamr« 
Huftiattan District Classif lad Contract Files* 

"The Diffusion Plant - First Progrses Beportf 1 dated 89 
Mirth 1MS # ifcnhetten Classified Files, File So. 

latter Contract JW7406-*eng«*23 and foroal Contract 
ff»7406«ong->2S« Manhattan District Classified Contract 
Piles* 

lOzmtes of tfiLlitary Policy Ceracdttee, Classified Files* 
Major General L# R* Gkwee* Tfoshington* D# C» 

mantes of tbo Meeting of OSRD 8«1 StaeoutlvB Cocraittee* 
14 Bownber 1942* Classified Files* Major Oeneral 
L* R m Ofovos* Washington* t>* C* 

Reocsnasndations of fieassessaent and Reviewing Comittee* 
4 December 1942* Classified Files* Major General 
L* R* Groves* Washington* D* C» 

Letter dated 14 December 1942 from the Ifcrihattan District 
to the H# W* Be Hogg Ooepax^m Classified Files* Major 
Otaeral L* R# Qpovos* Washington* D* C* 

UesaoraaStci dated 34 February 1944* fron ifcxjor General 
L* R* Qrovos to t!xe Under Secretary of War* and notation 
of approval thereon by the Under Secretary of flar* 
Classified Flleo* Major General L« R* Ghrovea* Washington* 
D* C* 

British ISSU Reports* Etxnhattan District Technical Report 
Files* MSN Series* 

Operational Reports* Jersey City Pilot Plant* Roc* 1-10 
dated 2 Hay 1944 to 1 Dooembor 1944* Kellex Retired 
Files* K«86 Division Office, Cabinet J-1S* 



Title 



"Gas Diffusion Plant Sit* 'Selection." Hew York Area Classified 
riles, file No. NI 600.03, 

Letter dated 25 March 1943, from Mr. i . C. Keith to Lt. Col. 
J. C. S toners, "Power Supply and Requirements - K-25 Project." 
New Tork Area Classified Files, File No. NT 675 (Power Plant). 

"Minutes of Meeting", by Mr. A. L. Baker (Kellex Corporation) 
dated 18 August 1943* New lork Area Classified Files, 
File So. NI 337 (Kellex). 

Report on Subjeots Discussed with British Representatives , dated 
16-29 September 1943** by Karl Cohen. Manhattan District Tech- 
nical Report Files, me Bo. A-1211. 

Minutes of Meeting held at The Kellex Corporation 1 e Offices, 17 
September 1943* Manhattan District Technical Report Files, 
File Ho. M-167* 

Code Letter to Contract No. W-7405-eng-23 dated 14 December 1942. 
New Tork Area Top Secret Files. 

"Minutes of Conference on r reject Status", dated 11 August 1943* 
by Mr. A. L. Baker. Nsw Tork Area Classified Files, File No. 
NT 337 (Kellex). 

Contract W-74l8-eng-5 with the Tennessee Valley Authority for 
the design and construction of a 13.8 KV transmission line 
from sub-station at Clinton Laboratories to K-25 sub-station; 
also 

Contraot W-74l8-eng-6 for the design and construction of a 161 
KV transmission line from Klsa sub-station; also 

Contract W-74l8-eng-l63 * or the design and construction of a 
154 KV transmission line from Fort loudon Dam to K-25 sub- 
station. Manhattan District Classified Contract Files. 

Minutes of Meeting held 16 January 1944 At Decatur, Illinois, 
forwarded by Captain J. H. Brannan. Manhattan District 
Classified Files, File No. M337 (General), Case No. 3501. 

Subcontract S-12128 under OSRD. Contract OEMsr-412 with 

Columbia University (See Appendix A - Volume 2). 

I 

Letter from Col. K. D. Nichols to The Kellex Corporation. 
Manhattan District Classified Files, KD 400.41, Case 
No. 17245. 



Title 



Litter froci Lt* Col* J* C* S towers to B*e Kellear Corporation 
Sew York ArM Classified Files, Pile Bo* KY 400*41. 

Letter fron Col* K* D« Nichols to The Eellex Corporation* 
liuhattan Diatrlot Classified Piles* Pile Bo* W 400*41* 
Cue No* 20484 A* 

Contract W*7406*en^H w *roa the operation of the gas dif * 
fusion plantf aleo provides for ooneultant service* and 
reeeareh and development work pertaining to deeipi* 
engineering* oonetruetion and operation (See Vol* 6)* 

Latter Supplonarat to Contract W»7406«o ng - 8 8 datad SI Ifcroh 
1946* Hutettma Diatrlot Class if iod Contr&ot PUm, 

Lattor Oontraot W-7415-one-fiO datad 14 Srptanbor 1944, 
with national Daaoaroh Corporation* tominatad 0 Dooonbor 
1944, Manhattan Diatrlot Claaalfiod Contract Pilaa. 

Lattor ontad 88 Haroh 1948* fron Lt # Col* WUllaa* to 
Lt* Col* Stowora* Maw York iron Cl&aalflod Pilaw, Caoo 
Ho. 8496* 

Uawor&ndum datad 86 January 1945 from A* L» Bator to P« C» 
KOlth* Sub>ot f Xnopootion Trip of l/LS/L94S. Mtnfaattan 
Diatrlot Claaaiflad Piloa, Fllo No. HD 888* 

Lattar datad April 1948 fron fc&jor Ganoral L. R. Growaa to 
A* L* Bakwr, 8ubjawt # Location of Can Diffusion Projoot* 
Manhattan Diatrlot Claaaiflad Pilaw* Pilo 80, BD C0O.08. 

Klnutaa of Haotlng hold 8 Lay 1948 botooon tho Diatrlot, 
Saline, and Carbide, Haw York Area Claaalfiad Piloa, 
Pilo Ho. m 887. 
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VOLUME 5 • DESIGN 
APPENDIX "<P 
DOCOEmHY EXHIBITS 



TltlB 

Esttmttd eott m tikn Awn rvoord of n»gotiAtioai 
for Costmet *ur406-mg<e8 with BnU,W, feUogg 



ESTIMATED COST AS SHOOT IN RECORD OF H5Q0TIATX0I8 



CONTRACT w~7406-ong-t8 



Estimated CMt • Excluding Coxtta*aetor f 8 Flmd Fooi 



tfcterlal 



Ffeolgit and Iferottouoo 
Construction Equlpaont 



later (Fiold) 



Ooqponoatioa and Ptfbllo liability 
on Mold labor 

Pro oooo Do M loptotiitf 

Prooosa Bnglnoorlng 

Mwfaaaloal Engtoooyjag 

Hold Supomrloioa 



Bow Off loo 



Coapoaoatiop and Fdblio liability 
(All Otter later) 

laboratory Uorlc 



♦185,671,782 
1,864,840 
1*860,681 
60,608,111 

4,128,800 
8,680,000 

618,000 
8,867,000 
1,784,000 

840,000 
1,888,000 

686,888 
614*660 



fetal 



#864,860,686 



i/ 
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APPENDIX W H" 
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Term Definition 

Duriron - trade name for a high silicon (about 14*5 P*? eent) iron 

alloy resistant to most adds other than hydro- 
fluoric, 

y c 

Florite - trade name for a hard, granular deselecting agent and 

adsorbent made from bauxite aluminum ore by special 
processes of activation and mechanical adaptation* 

Kasohig rings - gas absorption toeer packing used to obtain both 

high unrestricted volume for flow of fluids f ^and 
high surface area per unit bed volume* 

Zeokarb - a synthetic carbonaceous seolite formed by the aulfonation 

of pondered coal, and capable of regeneration with 
either salt or add. It can therefore produce a 
softened eater containing either sodium or hydrogen 
ions (or a mixture of the teo) in place of the 
original calcium and magnesium ions; consequently, 
acidity of the effluent may be adjusted to the 
desired value. 



* 




B&HlAmH DISTRICT HIS TORT 

book xi • oramw dzpftsioh (k-gs) project 

voluie a - desks 

SAPESW ARD SECURITY BULLEflRS 

No. Tltto 

L» Hnr fork AfM 8*fHp Ccndttao BuHttlni 

I* 8«ourlty PtJblloatloM 




mil YGHK AREA SAFETY COMMITTEE BULLS TIRS 



Bulletin Do* Titto 



SMl # Safety Canaittee Regulations for handling C*616 in 

laboratories and for esoall eoale operations* 

SMI, Bar* 1 Safety Cocadttoe Regulation* for handling O610 in 

SKI* Sup« 1 Medioal ComiderationB of work with 

8:fl Safety Cocsdtteo Regulation* for handling C-218* 

3HI # Rrr # 1 Safety Goee&tte* Regulation* for handling 0816* 

&ti& § Hot* S Safety Cocdtrteo Regulation* for handling 0816, 

SIS, Bey* 8 Safety Oaadttoo Regulation* for handling OS16* 

StS Safety CondttM Regulations for handling hydro- 

fluoric aoid in la b o rato ries and for anall seal* 



SMft Safety Ceondtteo Regulation* for the handling of 



SBt* 8op # I Uethod* of dateotion of tridhloroottylaae and 

oarton tetrachloride in the atooaphere* 



sttt. Sop* S OMoml rotnarfca on operation of trlohloroetfcylane 



SIS Safety Cocadttee Regulation© tar the handling of 

Material* uood in electroplating* 

SIB* Sup* 1 Uethod of doteotion of triohloroo thy lane and 

oarbon totvaohlorldo in th* ataoaphare* 

Sis, Sqp* t Qeneral reearka on operation of triohloroo thy lane 



II 



SECURITT PUBLXCATIOHS 

Protective Security Beoual da tad 1 February 1943, 
Security and Infcelligemoe Lfanual dated Deoetabor IMS* 
Intelligence Bulla tin So. 4 dated 28 October IMS* 
Xntelllganoe Ball* tin No* 6 dated 17 Heeenber 1948. 
Intelligence Bulla tin Ho* 6 dated 29 Hwn fee r 1949* 
Intelligence Bulletin Bo» T dated 26 June 1944* 



/ 



at 



MUBATXMf DISTRICT HIS TORT 
BOOK II - OSBOUS DIFPDSIOH (fr*8) VBOJBCT 

fOZJQUB 0 * DESIGN 
JLPPEttXX «^ 

KEY PEHSOHIEL 
By FMMMli Sw York AuMU 

K»y Vwmmml* VHmria* Art** 

toy FwtoOBtlt Dtottur A*m# 

tty PnvoBwl# D#iw>ifc Apm* 

Bqr Pw»<mr*l # fit* Xftll*x OwjpwmtlMw 

Agr Ptrtoontl of Friaaip*! fiiilm SiteanftrMtort on 
Dtalgn and Engineering DevelepnMtt* 

ley Persomel of Prim Contractor* Sagged in K-86 
DMlgn mod Engineering Development* 



EE? FEHSONSBL. mi TOHE ASEA 



Stowors* U» Co; 



J* c* • Qffioer«dn«<Jierce# &»25 Pro^eot from 7 

Jsmaiy 1946* Hevr York Area Rnglnoor, fron 



7 Jfcmary 1945 to 18 February 1906* Supervised and coordinated 
design* eagineerine* and proouraaant activities* Maintained 
liaison betseen the District and oootnotors for purposes of 
consultation, guidance, production oontrol and expediting pro- 
oursoont of e<iuiptaeut* 



«• Ewoxttdvo Off ioer free 27 July 1943 to 29 




Caxanball 

SB 




w» C« * Deputy Area 
York Area Engi 



fron 6 £feroh 1944 to 
ftroo 1 ifcroh 1046 to 28 



August 1946* 



Chriatenaen* t>iJor J* 0* • Supervised speoial oontraots* on duty in 
the Ytavr York Area frota t0 August 1944 to 20 August 1945* 




termination* 



arold* «» Legpl Advisor and supervised oontraota 
Beportod to Hew York Area 1 B ovo id b or 1944* 



Koran* l&Jor J* J* • Veohnloal advloor fro© 1 June IMS to 1 tturoh 1044* 

a* lfeior D* n* • Adoiniatered speoial prloe ad justiaant contracts, 
lMluaing"aoorfll natd on of production of auoh contracts. Re por t ed 



to the Be* York Area 80 August 1948* 



• As technical advisor from 1 February 
supervised research and development ocnta 
and coordinated special chezdoals requirements* 




Oe ro tt w s* Ototttln H* T* • B uyer vi se d speoial produmoa vwwmvw* 
eoorainaVlng aebedules and expediting production* Beported to 
the Hew York Area 15 Ifcy 1044* 




~ Speoial contracts and expediting An 
26 Juc© 1946* 



16 



Frodenburjsh* Oaptain B* 11* « Beported to the He** YoA Area on 28 July 



Malonsy* Captain J* B* - Speoial contracts and expediting* Beported 
to Hew York Area 8 tiaroh 1944* 

J* « Reported to the Hew York Area on 16 Deosariber 
»ts and Procurement Officer, prepared, distributed* 
reviewed, and recorded all contractual instruments* and attended 




Jl 



all conferences on contract negotiations* Authorised repre- 
sentative of the Contracting Officer* I^e viewed purchase orders 
on CPFP oontraotere for ooroplianoe with procurement regulations* 
axil approved same* Issued preference rating certificates as 
required # Certified payrolls and relzabursaoent vouchers for all 
Bew Yorfc Area contractors* 

Roeoribliaa* Captsin Charles • On loan to the Kellcx Corporation from 12 
January 1044 to 1 December 1944* Headed Kellex Corporation 
Harrier Vesting Section and Barrier Production Section successively* 
technical advisor to the Area Engineer* 

Alport* 1st Lt* H* R* - Assistant Pr o p e r t y Qffioer fron 16 October 1944 
to 25 August 1946* 

HsMullon* 2nd Lt* ??* fi* •> As Security Officer* formulated and enforced 
security policies and seule security Investigations • Reported to 
Re* Tork Area SO l&y 1944* 

Stobblnc* 8/lgt* Hwy * La charge of Classified Piles Section* Reported 
to fesw 'York Area on 18 Ifove&ber 1944* 




R* S» - Chief administrative aeslstant to the Area Engineer 
1943 to 28 Ally 1045* 

Levins* Aaron * Responsible for plan review and acted as general 

engineering advisor to the Area Engineer* Joined the Area stafi 
on 1 /ttgtwt 1945* 

HsKoe* J* Fm • Head of the Audit Branch since IB April 1943, 

Sailsbery* WLss Francos * Confidential Secretory end Administrative 



after the creation of the Heir Tork Area* 



Sohenk* H* A* • Head of the Administrative Branch* Joined the Area 
Staff on 80 April 1948* 



KBY PEHSOHIEI* KXBfMHG35 AR3A 



33^gS£i CoU R* C* • Project Engineer fron 83 February 1M5 to 15 
"*\5y 104S* XfTohtrge of construction of Allie-Chelnero poop 
sauusftoturing plant* 

tbCoralakt ^Jor J» L*» J r » - Area Engineer Aram 6 August 1044 to |4 
Heveothor 1945 * XSnSnTetorwd All District oontimots in tbo areaf 
responsible for work progress and expeditingi set area po Holes f 
ooordimtsd work between Contraotors an! the Arohlteot«Bngineer* 

Anderson* Captain Jon p» * Property Offioer* Assisted with Produotion 
Oontrolf responsible for surplus naterials* reoords and disposal* 
laieaukee Area Engineer from IS Heveober 1946 to BO July 1948* 

Fuflaird» Captain John B** Jr» «► Assistant Area Engineer* Served as 
Crypto gmphio and salmis Offioer* and assisted with production 
eontrol* In oharge of eonetruotien and critical satsriale 
oontrol and expediting* 

Hill, Captain R* C* • Area Engineer fron 15 Ally IMS to 6 August 1944* 
Handled all District production oontmota in the Area* 

Fi ts flora Id, Edmund A * Bead of Aooounts and Audit Section* 

I*ndon» Edward P* • Security Agent* 

Sohults* Eleanors H* - Chief of Administrative Section* 

Steok* Basel F» • Chief of Property Section* 




KEY DECATUR AREA 



Choata, Major Car Hale E» «• Araa EngiaeT Apod 10 Ootebor 1944 to 






Boofcwith» Captain ggrton «♦ w Aaalatant* technical Bowtor 

IMS G*3»5?y 1U4* 1 1 

Brtnrmni Captain John H« • Araa Engineer Aran CO July 194S to 0 

ootobar IBM* ~~ 

Crwwford, Captain Robart L» «» Aaaiataat* Engto— ring ana Maintimnpa* 
Arm mgimmr 1555 iri booaober 1045 to 1 July 1946* 

w# • Xntalllganoa and Security Offloor froo 
January 1MB* 

g«haaidar # Captain Bury Wg^ Aaalgnad S Jknuary 1946 aa Aating Araa 
Enginaar* 

Walkar» lat Lb» Eaoar D« - Opamtloof DiTialon flroct 1 Saptaafeer 1948 
to 5 JESSSry 1945* 

Cgolffil End lAg Larry E» • > Aaalgnad SB January 1946 aa Saourity Qffloar* 

Blhl # Edward J»» A% • Aaaigpad 1 August 1945 aa Adrdniatratlta 
AMUtant t u *5party) 

Chaataan* Rogar H» • Aaoignod 1 Saptatibar 1948 aa Adniniatamtiva 
Aailatant iPro ou raoa n t and 8ur?lu») 

Opgjtggjgj Stbridge 3» * Englnaar (iSaohanioal) Aran 16 Deoaaber 1948 



vrh ssissl m . 



DoaWroa Louj» E» • Assi^nd 8 DvoesSwr IMS as Chl«f of Admtnlatmtii 
D gg r, PwgguB W» • Atsignad 12 Doo wiw 1M4 m Bngkwor (Sofoty) 



Ubarttg , Sml I» • Pro>ot Auditor from 1 Hoimaber 1949 to 16 




jfcgggg AJrnmnSmr • Aaai&wd S3 January 1944 u Chief Adtxiniotrati 
1 TBflo 





Curt&a R. «► Chiof Pro>ot Auditor from IB January 1944 to 
Qall R» * Chlftf Eatfdumrlnc Aite from 2 Anguftt 1948 to IB 

la w»i Imp Fg * Adminlstratd/M AMlatazrt (labor filiations) 
Augwt 1944 to 7 Dooeabar 1944* 

E, • rrlnotpftl Admlnlfttmtivo Asolstant fro© 9 July 
1944* 




Rich* Hoy H* * AtMolato EnglnMr (civil) from 6 Dootrfcer 1948 to 

1MB* 




Ttaftljgi Harold JU • Astolgnod 86 January 1944 ft* Chlof ProJ*ot Auditor* 




KEY PBRSOHJBI, DETROIT AIC1A 



yCojU, A» • Area Eaglnaa r» tl «July 
Btiparvlasd tho initiation and the 



portion of the ooowtruotlon and sariy operations under this Area* 




Roman R» - Roaldont Engineer in preliminary or&ud* 
wort froQ Ifcy 1943 to July IMS* 



Belcher, BQor gg B« • Are* Engineer, 16 Sfervosfeer 1M4 to SI January 





Ei IiT&iraot auparviaion of Am Oparations, 
aarwd as Acting Araa Kngtosar» 

Hmnmrw Captain J» H» • Assistant to the Area Bnginaar and Aooountabla 



tn# Captain J» H» «> Aasistan 
>roparty GffWr.) 16 Janaary 



ggdgl Captain A» UD» - 17 Bowftar 1944 to tS Ammiy !948 # 
Assistant Araa &iginosr and Aoootastabl* Proparty Offioar* 

MgCggalot! Captain j#Pg * Appointor on IB February 1046 as Assistai 
Arsa Enguasr and Aooountabl* Prop a rty Qffioar* Araa Bnginaar 
free 1 February 1946 to praaant* 

Saldar« Captain R# Q» • Kasoutiva Gffiosr* fl a p baribar 1943 to 
*nuaiy um # 



ftpgjjyj LU J» T» • 89 BOvnabar 1943, asslgoad aa Security and 




Ltary Intalli^snoa Qffloar* 

S£SB5S^g &5^l58 £g • Saourlty and Military Zntalliganoa 

L iow, assi<j5EI IS Jianmry 1944* 

Aa signed tl Ju» 1948 as Chiaf of Proparty Ssotion* 





ijgjU B» U •* Assigosd 15 Anuary 1944 as administratis 
istant and Smex+tery to Aroa Enginaar and Baoacutita Offioar# 

SSSSSl £g Ss * Aoalgned 10 Saptanbar 1949 as Chiaf Projaot Auditor* 
Watadna» C« 0« • Assigosd as Offioa Enginaar Aram Saptanbar 1949 to 
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mU KBUBX CORPORATION 



COftPOKftfB OFFICERS 
5>Ug66i Um Wg President 

P« B« First TtoNPmUiat 





R# aHNKittw Tloe-Preeidant 

ml Oraml Wm>g» 



^SSSSSBi Is Sa Sooood Yi o o-Pr o aidont 

Third Vloe«Prwideat 





Seoretvy 

Wadoll* Ethel Kg Asa latent Secretary 




Abbotts fm A* «► Diviaion ^auri In»tru»nt Department* Raepoaeiblo 
fir tEe deelgn and dowlopnent And production of prooeee 
Inttpiuuitc* 

AUlneotu J# J» • Chief Field AMldent Engine* r» In aharge of 

683 3S^wbloc of Mold foroeo for •wporvlelon and eoordlnatdton 
of ooue toruotioii# 

Arnold* J« Bp «• Dimeter of Baooaroh and Drvelopemxt, Supervised 
a£8 ooSSfeiaatod all r so o ar ofa* prooeee developed* pilot plant 
operations* and apooif ioatlon of apeolal ehecdoala and mterlala* 

Bakor^ || & » * Pro Jest Uuagtr* In charge of organiaAtlon and 

titration of all onf^naaringi eohedullngj prsosea equipment 
prootaawwtj aspsdittng and inepeotloQf and stapenriaion of son- 
struetiea* Hu rsspoaalblo for eeouring the eenrloee of oust 
kqr aoiontifio and todhnloal penoaael* 

Bsnsdlst* • Engineer in charge of Proesee Design* Planned 

nuoh of the oatpsrlnental wk on barriers* oorrosloo* pilot plant* 
00 Id trape* mown ptaapa and 000 lore under o#s*R*D* and Itofcatten 
Diatriot oooferaete* Carried out all the fundaoantal Mtheanatioal 
otodioa of tha diffusion prooaaa and oatabliabad the baaio 
principles upon shlch tha deelgp of the plant la founded* Also 
developed the prooaaa dsoigp for tha entire plant and ausillariee 
aafioepting utilities* 



Dr* B* «» Mrtallurgloal Consultant* Adilood on apoolal artel** 
Wgloal problioi * Contributed to barrier mnufacturinc doolgn* 



BESSi SaJIilJ&a • 80114 of OoPt wt ote Division* In ohargo of tftto 
nogfrtdatloBOji propamtlon Mad adrtf , nlotratloo of all oontr&otc 
for tho proo ttp— n t of mterlalc* oqtdpnont^ apparatus* nohinovy* 
atpplioo and mtvIom for tho projoot* 

Dupnlnr^ Dr» J* B* » Assistant to Fro joot ttomg*** Ibohnloal Coord!* 
mtSrT d*Wultent to Vi o o -Preo idontg Projoot ifcnagor and Proooos 
Pth»8 nooring Dspartesnt cn fundaaoatel rsqulrotasnte of tho plant* 

Fndt* A* J» - ProjMt Rnglnoor* Boopoasiblo for tho design of tho 
pSSSG and all au*lllarios* Assisted In foncritag oqgtoiorlng 

polioios* 

Pardon* P* gg • Rood of tho Bsir York Dooi&i Mvp (Flo Id)* Assisted 
la fSTimclniOrtPG ud oaontruotlon of tho barrlor n^ufaotering 
plant* 

Booofc* F* P» «• Sorrios Humgsr* Zh Ohargo of oil oorvioo funotLooo 
for Tho HoUok Corporation* 

j SSBSBSt Dr# Sa m SlllAfah Bo^Lnoor# Dowlopod barrlor uood in 
W planC* TTqporrisod laboratory work on oorroolan studios* 

pilot plant operation* oold traps and othor opooial oqulpumt* 
Assisted in oorro lotion of aain plant operating stadias* 

golttu p* Cm * f to o rf r o o id o n tt and Eaoeutivo in Charge of Pro Joot* 
fSmnrjy ant*? of Planning Board of OSHD Pro Joot SSBCN47* 
Poraonally dlrootod oarly roooaroh and dofolopnant writ vtoAmr 
OBRD oooteoot and later dlrootod all phaooo of r ooo ar o h and 
dowlopBOBt oo wall as all othor technical work uoter ttuohattan 
Diatriot aotttMot* 

jg o y* Si 5g m A*** 9 ** 0 * Pro^oot Rnglnoor* Assisted tho Pro jsot 
finglSSSr in Assign of tho aain plant* 

Hlokaan* A* A* • Aaslstent Ghiof Roaidont BqdLnrer* S up or f l o od 

onginoorln - and constructi on in too fiold« In oarly stags* vao 
Roaidont Engineer for oonotmotion of power plant* 

War* Dr* AgOg • Physlelst* Did oarly work on eass epeotraatter at 
CbltoroiV af Mlnnesote* Gontflnwd work at KeHeoc uader Manhattan 
District* Doopoooiblo for moo apootronotero uood for look 
d o teo t l on analysis of eonte&lnezxta in plant prooooa strssp and 
laotoplo analysis ao well aa for a variety of othor application* 
Also developed wmrem othor analytioal saohlnos and toola* 
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Barton* W* J* • Iliad of Coordination Bnglnsarlng* Baa pons lb lo for 
aohoduling* raporta t aatinatlng and sohadule anglnaara* 

l2SE£t B y B « * Di via ion Englnaar* Cleaning and Conditioning 

BqpTSSnt* Daviaad and psrffcotsd taohniquoa for olaanlng* 
oonfti tinning* plating and vaouum tasting* Responsible for 
vaotaaa tightnaaa of tha plant* 

Shag* L* • Division Bndnssr, Msohanloal Engineering Dapartaasnt* 

supervised tha development of dlffuaara and crtfaar apaoial prooaaa 
equipment* Beeponeible for design of poaoi generating plant* 
Engineered apaoial p os er and distribution syvtea for sain plant* 

8adth* 8* B* m Ass latent Projaot Utoagar* Coordinated oparation of 
mrlouo depertaente with emphasis cm deelgi and oonetmotian 
eobeduling* 

Squlroa* A* K* • Prooaaa Engineer* Aided in <fca atbaaatioal atudlaa 

on ttie fundamental* of tha diffusion proo a aa and on ttia productivity* 
equilibrium tins and preferred sodas of oparation of tha lares 
diffusion plant* Also aidad in tha developoont of tho prooaaa 
design of tha main plant equipment* 

Watta* Q» W» • Division Englnaar* Pisap and Xnatrunaaet Department* 
Supervised tho development and caxxuffcetore of apaoial prooaaa 
puaps and instruments # 

QXFPlEWWCkL AJTUhmtlChL LET 

Arcdotoad* Pr* F* C* • Field Englnaar* ^aoutn tasting apaolalist 
for various Sunfkoturad oonponanto of tha sain plant* 

Berriholfc* W*C* • Sehedule Engineer* Praparad oonstruotion sobedulee t 
ooet asomatss and apaoial repor t s * 

Barrett* F* Ob • Bsai of Ea tins ting Dapartnant* 

Barrett* if* A* • Assistant Servioe Manager* 

Bananati* R* F* • Englnaar* S opor riaad tha writing of tha operating 
manuals. 

Berg, I* A* - Sohadula Engineor* Responsible for aohadula engineering 
of Poser Plant and ooordinetin^ work of Sohadula Enginaarlng 
Division* 

Blrmor* C* R* • Assistant Division Englnaar* Hrahanloal Enginaarlng* 
Sqpervieed design and oonstruotion of taot floor and Jersey City 
labomtoiy* Latsr ma Chlaf Msohanloal Englnaar* ai^orviaing 
dsalgn of prooaaa valvas* oold traps* and preparation of 
nsohanioal and arootlon apaoifioatlona* 



Brewster* 0* C* • Developoant Engineer* l*mxp Department* Supervised 
tho d^wioporat and production of the epeoial purge oaeoade 
puc^ps* 

Bqschgw* fi* P* - Job Engineer* Desi^jer of dlffueers, speoiel 
HlCeti and oold traps* 

Oralffo* J* Jg • Director of Proouretaant* Responsible for Kellex 
procurement* expediting and inspection* 

Dean* D» K* - Mb Engineer* ISsobanioal Engineer for Conditioning 
Depfcrtoettt* 



Dean* H* T7* - Division Engineer* Dee#ign Section* Responsible for 
etrus€ural deelgn of tain plant* 

Doanssly* J*+J£m m Fwduaratal work cm barrier perfonntz&e* 

Directed technical work for barrier tee ting* 

E ngineer* Barrier P ovoloprarat 




MUTED D8LBTED DRLKTED 




valves and piping satsrials* 

Eleey^ Dr* n* K* » Consultant Cheolst* Critically' reviewed ea* 
eentially all pbaeee of tho reeearoh and development work - 
aided in setting of epeoif loations and prooedures for large 
eoale nonufaot^re of epeolal nateriale and continually impeoted 
and ooostruotipely eritieieed ofae mlo a l aepeete of such max** 
factoring units and of the large diffusion plant* 

Eehe 



rlok* G* E* • Engineer* Cleaning and Condi timing Departpe&t* 
Deolgn a»T layout of equipaent in the eondltloning and cainto 
building** 

Ewa» E* V m • Job Engineer* Supervised design of ventilating eye teas * 

Ftots* A* C** gr* • Process Engineer* General assistant to bead of 
process engineering department* 

Perrons* 0* — Job Engineer* Supervised design of site laboratories 
and other auxiliary buildings* 

rtnlayson* D* K* - Engineer* In charge of Barrier Acceptance Group j 
set aanufWturing epeoifioations* responsible for aooeptanee and 
eoheduling of barrier* 



Dr* J* - Englnssr* Assisted In the design mod dsvelopnsnt 
special lhatnsasnts # 




Hill* gi Ht * Insulation Consultant* Advisod on special Insulation 

pTO^lSlaS* 

Hottbs* Jg Cm • HMhanioal Dssign Consultant* Dsvslop#d spsolal 
prooass Consultant on oaohanioal piping armngsosnts 

and layouts* 

BogsrtCttjg J* F* • Englnssr* Correlated soatsrial for oonp lotion 



Hollar* B* D* * Supervisor of uatsrlal Control Board (Hp* York)* 

Hopkins, W» A* • Plating Specialist. Supsrvistd drtolopnsnt and 
application of aliasing and plating nsthods* 

Jfcosfos* Dr * R* B * - Division Englnssr* VHmwm testing* Dots loped 
mouun «sstnng tstihnlquss and spoolal meuun testing oquipoont* 
Supervised vaouun testing at sits* 



Irisg* fmAm • SoourH^r Agnit* Bs sp oo s lblo for security of Rsll*m 





laBarr* u* C* * Piold Division Engineer, Elsotrioal Division* 

>1* for eleotrioal installations* 

landatu Dr* Balph * Chssdsal Rnglnssr* Carriod out proosss develop* 
not work on nitrogen generating and f luerino disposal plants* 

ff* • Assistant Division Engineer* Bsad of boilsr 
assig> anfprooursttsut on stsam pover and boating plants* 



■ 

MoKlnsls f D* J* • Englnsar* In charge of preparing orsotion and 

spooifioations in tbs Mold* Superwised Ifcst Ploor 




Morris* J* B* *> Jbb Englnssr* Supervised transfer of Qovsraasnt 
uipesrnt to project and coordinated spars parts procu re m ent* 
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H* B a • Pis Id division Fngtnssr* Strustural Division* 
iponsiols for strustural installations* 



Ptivsll 




• Pis Id Division Englnssr* Xnstru 
Is for instrunsnt installations* 



it Division* 



J* A* • Schedule Englnssr, Barrisr Produotion* Coordinated 
vSriee of oritioal oonponsnts rsquirsd in barrier aanu- 
f&eturlng* 





_ H* A* - Field Division Engineer, Condi tioninc Building* 
vpmrvtdoS oonstruotion and operation of Conditioning Building* 

Reynolds, T» O* - Job Engineer* Sv£>ervised design af conditioned 
air plant for oain process* 

Rose* n* Ag ~ Assistant Division Engineer, Cleaning* and Conditioning 
Depertotmt* Assisted in dew loping of speoial vaoutm pisapa for 
process service and supervisor of v&ouun testing of eanufaotured 
equipaent* 



Rosen* Dr* R» - Chemist In char go of speoial ohecdoals* Devised 

inspection tartftods and compiled speoifioations for all speoial 
obeesloals devolved for the largo plant* Also oarried out a 
variety of cbcmidal Inwstl&Ltion* inoluding the bulk of the 
wortc cm valve seats* 

RoeeribloEfr Dr* C* • Research Cheodst* Devised &etbod* of evaluating 
barrier quality and organised production control laboratory* Also 
consulted on overall barrier development pro&vua* 

Russell* H* Y* •» Personnel Mtmger* 

Sohttaan* Dr* S* C* • Cheaiflt* In charge of Jersey City Laboratory* 
Studied special eheeaioals stability and ran test floor* 



Sheldon* B* L* m Bead of Inspection Department* Administrative head 
of au Eellex inspection personnel at vendors 4 plants* 

Soall* H#L» • Field Division Engineer* Coordination* In charge of 
coordination of construction* 



tUTED 



gpintoa* F* E* •> Chief Expediter* 
Stoddard* n« B** Ay ~ Cbentet*^ 

_PBurnr 

Stone* 0* D* • Read of Accounting Department* In charge of the 
fioooun&ng eeotion* 



n Methods* 



A* C* • Assistant Division Engineer* Electrical Depart 
e studies of power requirements and dietribution* 



w* R* - Field Division Engineer * Responsible for mechanical 
itallation* 



Pen? 



ton* ft* H* * Resident Engineer* In charge of Kellex operat 
4t AlUs-ChaloortJ (naarley Plant)* and later Field Keeldent 

Engineer* 



seals and sESe studies on fundaosntal pusp Assigns* 





Assisted in SeWloprasnt of sold traps and related process equip- 
mot* 

Proacol* r* D* • Division Engineer, Electrical Depertwsnt* Coordi- 
mS3 aSd responsible for all slaotrloal power distribution mid 
oonsisaption problems* 

Vto Hotrtsn* R* B* • Assistant to the Project Hunger* Liaison for 
<S35s5HG5s and sendee activities* Assisted in technical 
personnel prooument* 

gag S^UggSSBft * Engineer * Process Department* Coordinator for 
special SSrai problem* process d epartmen t* 

Wfctcon* J* • Assistant Director of Prooureosnt* In charge of 
purchasing department* 

Weber* J* K* • Chief Design Engineer* Chief of Design Section and 



applications* 

g* g* - Jbb Engineer* In charge of atadliaiy process cysteine* 



Sflggt £• £g * trafflo Ifcnsger* Responsible for all personnel and 
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KEY* PERSOE72EL OP PRIBCIPAL EGLLEX SUBCONTRACTORS 
ON DESIGN AND EffGINEERIHS DEVELQPISHT 



ELLIOTT CO&JPAHT 



Crawford, p* B+ Job Engineer* Supcrtleed design and detelopaent 



lApp # R* Hg • Seel Engineer* Special Mai studies and developsitnt* 

Shoots, Em E# • Engineer* Cendwted research studies on gas f lev 
In pump** 

Sgjth^ R» B t • Chief Engineer* Coordinated development and cngl- 
!Hng of special seals and ptsaping eqf&p&snt* 



PIKSSTOHE TIRE AND RUBBER COMPAHT 




• Dove 



£bert # E* L* 
Kslseyj K* H* 



lofsssnt studies and tests on special rubber for 
ts. 



GEHBBAL SLSCtMC CWPAHT 



(See Appendix J%) 



HARSHATT CHEMICAL COMPACT 



H* Wg • Conducted research en re oo very of ureniua baacaf luoride 
from spent carbon trap residues* 



Flliplc # H* F* * Special studies cm nickel carbonate slurries for 
plating* 

Kershaw, Wjlllaai J. •> President* Coordinated de^elopeemt and 
~ specification of nickel carbonate slurries for plating* 

Jurodlnsj 0* M* •» Condunted research on the preparation and properties 
of nickel carbonate* 



lang| Km E* ~ 



Fixts& M P* Rm • 



r 



DSLITED 

osurrsD 



qsufx"ed 



Shaddnofc, Dr« g, A. 

D8LSTED 
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Swinahart, Dr# C» A» * Conduotod raaaaroh on rwowy of wanira 



haxaf lusrida fm oarbon trap raaiduaa* 



IBIERK&TIOf&L KICEEL COHPAST 

■ — — — I i — — — — — . ■ 

Hlab»r # C, U • Ea&d of Works laboratory* Supsrriaad testing and 
spaeifioations of nioksi produats* 

<***Yr U, »f * Engto-r« S^mU^ «p«ifioatian> for all niok»l 

Floolco, F# Op * Holding Spools 1 la t* Dswlopad wilding taohniqaaa 
and procedures usad by nary aqnlpasnt Banuffcoturars* 

DLina* E, tu •> Plant Ifcnager* Stparrisad Malting and forming; pro* 
oadurss at Huntington* We»t Virginia* 

Hsrioa f P # D« * fteohnioal Diraoter* Coord ina tad technical grvalop* 
nsnt of nlobtl powdar for barriar and niefcal products uaad in 
a*j\dpoani da^alopuant* 

Sam tow+ pro* 

Darldoff # Charlaa - Rnginasr* T^fw oad barrier sttdias and tarts • 

Tour, San • Taohnioal Dirootor. Coordinated natallurgioal atudiaa 
and dtrvaiopntnt of raiding apparatus* 

TREAT TUBE KAJfUFAC TURING COUPAHT 






gMBgn W. • HMfa*nloal Eagla— r» B^ptrviMd dvtign and •ngla— ring* 

HE3TIHgi0tBE ELECTRIC AHD MaHnPACWRCTS COMPACT 
(8#« AppniSx J7«) 
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KET PERSONNEL OF PHIME CONTRACTORS ENGAGED IN K-S6 
DESICT AND ENGINEERING DEVEUPUENT 



ALUS -CHAD EHS KAN1FACTURIN0 C0!5>ANT 

Aw^| John * tfemager* Blower and Compressor Depa r t m e nt s Overall 
eoordimtor of development and produotion of process ptcaps* 

Codrlnffcon, C* F* - Assistant Uumgsr* Blown* and Compressor Depart* 
vent* Assisted In coordinating Hawley Plant Work* 

layam* P* • Seal Specialist Engineer* Sijperrleed seal produotion and 
tasting at the Bavlay Plant and pusp installation at the E-JJ5 
plant tlts» 

Begler* Forest - Chief Ueehanloal Engineer* Respooslble for neohanieal 
design and testing* 

Boubaoor* E» T. • Chief Engineer* Hurley Plant* Supervlaed desi&i 
and development during period of production and testing* 

Shaw* Um C* - Chief Engineer* Blower and Compressor Departs* nt* 
supervised early stages of design and developwmt on blowers* 

AMERICAN LOCOUOTIVE COKPAIfr, ALSO PRODUCTS DIVISION 

Ettington* M * • Chief Engineer* Coordinated design engineering on 
epeolal drum and tanks* 

Ctotvoort» £■ Kg - Engineer* Supervised engineering and testing* 

As 0* SMITH CORPORATION 

Chyle j £* «» General Superintendent* Also in oharge of voiding 

development and prooedures* 

* 

Lindsay » E* H* * Job Engineer* Coordinated design and vanuffeoture 
or special ooolers* 

Soo&der^ C* • Assistant Chief Engineer* Supervised design engineering* 
Kepler* W> • Designs and Ustallurgioal studies* 




BAKE LITE CORPORATION 



Qroff* ftffMler - Devlopa aent Engineer^ 




DSLETED 
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terriU, L* Kj > - Grasral Superintendent* Headed tip a joint Keller- 

organisation on all phases of terrier production par* 
tioularly tfaoae activities carried on at Houdaille«nershey plant* 

BART IABOHATORIES, IHC* 

Bart* S* 0* - Tlee President* Coordinated development of prooese and 
prodSSfeion of internally plated steel pipe* 

Learies* 1U m Engineer* Supervised technique© and testing* 



BBACTgBOBS COiTAHT 

Beech* B* J* •> Vioe President* Directed devel 
special mown ptap* 



rat and teeting of 



CHRTSIEH CORPORATION 



Beebe* A* E* * Direetor of Research * Beaded la b or a t ory work in 
research and development* 

Foot* Pg F* • Charge of design group* 

Bart goring* J* E» m Assistant Operating manager* S up e r r ieed products 
and coordinated engineering* 

Bolnon» C* » Chief Chemical Engineer* Responsible for conditioning 
ana Carrier testa* 

Heisner* C* - Designed plating faoilities and vested out techniques 
and procedures* 

Loo f bo u rrow * A* * Chief Engineer* Supervised preparation of all shop 
drawings And details Aran basis Eellex deaipw 

jjfcloney* A* • Charge of tteehanioal Vesting laboratory* 



Wells* H* s* • Operating Muager* Coordinated deeigp and aanufaeturing* 

CRMB COHPABT 

gggsegi A> tU # J r* - Design Engineer* Responsible for development* 
shop details # and standardisation of special preoees *&1ym* 
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lusi C* Am - Design onginoora* Also Moisted in wridnc out spools! 
fas* A« c » production and testing teohnlquss* 
Sanson* A* h* 

igOdbor g* R» 





FARRAR AMD THEFTS, PC* 

lyall* g* Og • Dosign Bnginoor* Suponrisod dosign and teoting 
proooduros* 

trofte, J# A** As * Vios Prosidont* Coordinated dosign onglnoorlng 
on niokoi olad tanks* 

FPH8R flOTKRBOB COMPABT 

i 

Borrls* T* B* • Spaeial tfowlopnsat studios* later on losnod teolho 

"orporation for spoolal imtruoontetlon studios* 

• Chiof Fngtnssr» Coordinated oqgjaoorlag work on 
spools! butterfly itlfMt 




Hint* gtrlo J« - Dosign Bagiaoor* responsible for holloas and 
bollooo soal doslgM* 

g» J» STOCKS COMPART 

ORttlBMBOi^SiSSSiAMSSMoOOOBSMVOOHMS^O^Sfl^OMMO 

Hull* L* w* • Chiof Baglnsor* Suporvisod dosign onginsoring of spooial 
moxaia puaps* 

(RWRKL BIECHtlC COtgAWT 

Andorsoa* Marshall * Mb Eagtaoor* Dirooted drvoloptasnt and ongl* 
irlng on ssalod air tearing Motors* 

H* W* • Dosign and drvolopwnt of olootronio ecopooonte for 
■ass sp o o t ro fca s ters and spaoo rooordors (ionisation 




Bruofcsr* a* W* - Dosign of manifold sys te m s for lino rooordors and 
ShEESSS S £s *P*oo rooordors* 

Coofaran* D* * Dosign of aooustio axalysors* 
I&lcslson* W* 
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w>SgSS£< £i * Design of differential pressure transmitters end 
jSCBKg T* A» expcrlne&tel development progroos* 



BSBHSBi Sg £g| fes * of *oouetio analyeers and thereal eoa» 

duo^lv^ty ISftrunants* 

SSghtUj Os g# * Boating Engineer* Svperrleed developnent end engi* 
aserug en special furnaces for conditioning of process equip* 
osnt* 

Kasstlo* F# L* • Design end application engineering relative to all 
inetrtinent progmne* 

Klllaau Kg Jtg • Developnsnt Rnglnsor* Directed epeeial air bearing 
de veXopnsnt* 

laPiorro* Oraaer W» ♦ Aostetant Engineer* Osnerel Engineering 

l a b o r atory*. Stiporvieed and oootrdinated all inmhmupsIi and develop* 
nmt etudies for the Ifcnhattan Dietrlet by the Blectro-fcleehanloal 
Division on &e Aeouctio Ou imlyoer* 

Iee| E v er e tt S« * Engineer* General Electric laboratory* Htm and 
special knstruoents required by the Muahattan Dietrlet uere 
developed in the Ooncml Engineering laboratory* 

D^ * Design of line reeordere* differential pressure 

* eoouetlo anelyeere* and ooKporlnoKitel dovelopuent 

Development Engineer* Supervised enter de vo loppsot * 
fesign of eagnetio butterfly valve* 





Safford* M* B* • Dsssaroh Engineer* Research on insulations and 

of waters* 

pr* *ggs Jj • Assistant Engineer* dsoeral Engineering 
^ BSSXS^ TB ^p&r fieed and eoordinated teohnioal and adadni" 
etretdvc engineering for the Osneral Engineering la bor ator y on 
the aaae opso trews tor lorpe leak ds tee tor* 




Stack, 8* 8* • Design of deer point recorder* 

Steenetrupa C* Refrigeration Specialist* Special developnent of 
big* speed rotary eeal for air bearing actor* 

waU&M»» W« D» • Eagin— r» DawlopoRtt cm napwtlo thrust tearing* 
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Winna, Harry A* • Vlee President, In charge of Engineering Apparatus 

Departs* nt* Heir and special lnstmxaonte reqtdred by the Manhattan 
District war© developed In the General Engineering Laboratory, 
a division of the Apparatus Department* 

Worses tor » W« Q» • Design of assay gaohlnc or large Isotope epeotro- 
aster* 

ESHHT PRATT COESPAHT 

(frttin^m, E # B« - Hsehanlcal Engineer* Supervised design and 

prod notion* 

Sgrfjjhg 8, B* • Vice President* Coordinator of design engineering 
and production of special butterfly mire* 

HERR08-ZH&EBS HDUIDDfQ COLPASY 

Crows, 0* i* • Osneral Manager* Coordinated development and design 
of barrier holding pack* 

Ball, Wg J» • Chief Engineer* Supervised design engineering and 
testing* 

noxmiUE^msnEf corporation 

Borehe 



ert* Leslie C* - Assisted in the tcanagonsnt and coordination 
in the development work and in the technical direction of pre 
Auction operations Involved in the oanufaoture of all DA 
barrier used on the Manhattan District Project* also conducted 
liaison be tw ee n the Garfield Division and ottier coordinated 
laboratories and plants* 

Conloy, Charles C* • Assisted in the ssumgeosnt and coordination in 
the development work and in ttie technical direction of production 
operations involved in ttte nanufaoture of all DA barrier used 
on the ttubattan District Project* 

Qfaardl, Dr* Daniel J. • 

UBTED DBLCTED 





r *tf»p * uTro * trrRB ^ 



OFLETBi) 

DELETED DELETED 



Pinner, W* L* • Technical Director. In charge of laboratory, and 
responsible for t rang la ting laboratory techniques tp terrier 
production* Also* supervised quality control, 

enmBST pipiks ahd sdpplt compact 

Pawning* J« R* 0, m Development Engineer* Drvelopcatnt ef mouun 
equipment a5d procedures* 

Ftots* F, C# • Vies President* Design and developnent of special 
voiding equipment sad ssthods for the fit* Lords fabrication 
shop and the field sbop# 

Leonard* B* H* • Holding Specialist* Developed and adapted eeldlng 
equlpaent* 

Morse j R* J* • President* Coordinated develepoent en vaeuun equip* 
Mmt and techniques and the design of a scraped cold trap 



Kilns g H* - Design Engineer* Designed special fabricating equipment* 

PACIFIC PUKPS # HKJ* 

C Iceland* L* *% • Chief Engineer* Supervised design engineering 
ef ooclant pmps* 

i 

geiSg A* R« • President* Coordinated pf engineering and production* 

PATTERS OH KELLET CQUPAKT 

Oclnor* 0* R* • Engineer* Designed special dice and welding fixtures* 

Monaco* J* • Job Engineer* Coordinated design* dcvclopasnt and 
testing of special cold trap* 

REPUBLIC WLOff ICTSR CQUPAXT 

Mslfchon* J* B* •> Oversell coordinator of dcslpi and development of 
magnetically o p erated butterfly wive* On loan to Be Ilex 
Corporation inetrunent department* 

Roconborflor* A* J* • Chief Engineer* Bi^perrised design and 



joechajiloal testing* 
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SCHOCK COSIER COLPAHT 



rnvw* A* «* 8n?ori nt» nd s n t » Dowlopod Assigns and nanttffccturing 
553s5Iqum for production of spsoial ool 



traps, 

SHARPIES CORPORAnOn 

MpaWiDft **3jg£ & • Sypanrisod tho installation and dnolopoont 
tf Wstlng s»$io4a nsad In i&o amluatdon of bairlars* 



Fostsr C» Suporriaod and coordinated all resaareh and 
ilopoMNSt studios ooo&ootod for tho Huflmttaii District at 
Sharplss Corporation* Rasoaroh Labo*wtorios # 

TUMOR ITBTBUMBBT C0MFA1TIBS. PC* 

Btoma *• & • Coordinator of p r oo u ran on t and Muoufaotora of lustra* 

■ado by fey lor and thoss pr o our od from 86 atibooutraoilnc 




ggbbagdj g# H# • Chlaf Eaglasar* Sqporvlsod dovelopsent and Assign 





B» • imaging Bnglassr* In ohargo of all Arvelopasnt* 
dssigo and production* Outstanding oontritrati<m 
randarad In o w*all InstruMraffaation prograa and at a water of 

tho bllax P r oooss Inatnantatton Coesdttoa* 

# 

» 0> B f * Dovolooasnt onginsors* Rosponsibla for larloaa phasss 
! Roaaid of Assign* prodoofcion and Installation of pmunatlo 




VAiigr mm wobp 

Bolba W»JU • WmAM Muaagsr* Coordinated Assign and dtapslaporat of 
rosiprooating puqpa* 

w»US| 4 m P» • Chiaf Rneinaor. Si**nrisod Assign layout and tooting* 

IgRSriWOBOOSB HECBIIO CORPORAnOS 

Brails* jU gg • Ifcsagsr of Potrolatw and Chordoal Bnginsaring 

Coordinated Arvolopaant and anginsorl ng work on gas 
tearing Motors* 

tosoarcfe Bnginoor* Rosoaroh laboratory* Bast Pittsburg 
studios of gas iubrioated boarings for hlfjh spood 
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Itoehanloal Bnginoor* Jk/s Otmrator Bnginoorlng 
► llaohanloal design and fttu&lea on gts bearing inotenu 

> L» A# • Mice gar ^ Motor Seotlcsu SupwrvlMd doelgi And engl* 
►ring en gaa bearing aetora* 

* Elaetrloal Bngliwer* a/; Generator Department* 
doelgn for gu toarlng sic ton* 

TOItBHBAD VBTKL PRODUCTS, PC« * 

«• Plant ttumger* Coordinator of design and development 

on special prow diffuter for pwge ose* 

Bafalln* fc» * Plant Bnglneer* Supervised design and touting* 

remOQK MtfCWCTKHg COMPACT 

Prgody#R<> Bg • Mb Kngi noap» ftuper vised design end ooordinatod 

• flhiaf Endneer* gyaort laod ttroduetion adanteldaa 

sting of speofal eooler. 

W0RTHIW3T0N POP AID HIOHXBSKr CORPCRATIOI 






W» g» * Chief Engineer* Suporrlood dewlopsawat and design 
refrigeration ayfctons* 

Qujalan* ffr • Bagtoaor« In eberge of design engineering groqp* 

YORK CCRPOBATICW 



Cordrsy« A#Jg * Mngineor* Coordinated design and engineering of 
epeoial air eondltleniag eystotae for alto laboratories and for 
portoblo C*716 units* 

Olson* T« • Refrlgsration Engineer* Siyrviaod design of la b ora to r y 
air conditioning aystoas* 

St-seell* fl* «► Heohanloal Engineer* Supervised daalgn of portoblo 

refrigeration oqiiI paont* 

IE BOS PPiajgGHATIHQ COMPACT 

Pralap* Pardon E* * li y o r rlaod and ooordlsetod all research* develop- 
mat and construction* Developed Pino Mokcl Grinding Process* 
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"A" pump, (see Rimp, "A") 

•A" stream, 7.12, 7.13, UulO, 

15.3 
Acceptance, 3.6 

Acid neutralisation, 11.30-11.31 
Accounting, 3.5 
Accoustic gas analyzer, 6*33 
Administration Area, 13*1, 13*2 
Air compressors, 10*8, 10.?, 10.12 
Air dryers, 10.8, 10.9, 10.10 
Aloo Products Division, 8.1*1 
Alkaline cleaning, lulO, 11 .Hi 
Allis-Chalmers Manufacturing 

Company, lull, 5.5, 5.6, 8.12 ff, 

10.11*, 12.6, 12.17, 12.27, lh.7, 

18.2, 18.3, 18.7 
Alumina, 8.U0-8.t|l, 10.9, 10.23, 

11.29, 11.33 ff 
Ambient air, 7.21*, 10.7 
American Blower Company, 9.8 
American Locomotive Company, 8 .hi 
American Machine Defense Company, 

5.6 

Ammonia refrigeration system, 10.8, 
10.10 

Analysis, process stream, 8.27 

Anderson, J. D«, Captain, 18.3 

Archer, IT. R., Major, 18.U 

Area Engineers, 16.3, 16.lt, 18.1 ff 

Area Security Officer, 16.2, 16.3 

Atomic bombs, 6.2 

Aurora Pomp Company, 10. Hi 

Authorisation, 2.2, 3.3, 3.U, 7.2 ff 

Auxiliary steam plant, 11.35 ff 



"B" pump, (see Rimp, "B") 
"B" stream, 7.12, 15.3 
Back diffusion, h .3 
Bakelite Corporation, 8.1*, I6.I4 
Barrier, 2.1, 2.2, 3.2, lu5, h.6, 
5.3, 7.1 ff, 8.2 ff, 15.2 

K-27, Uu9 

Plugging, 2.1, U.9 

Purge converter, 7.25 
Bart Laboratories, 8.16 ff, Hull 
Beach-Russ Company, li.ll, 5.5, 
8.H1, Hu6, lli.10 
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Belcher, F. H., Major, 18.5 
Bellows seals, lull, 7.25, 8.13, 

8.21, 8.21, 8.26 ff, 11.8 
Billingham, England, 15.5 
Blowers, (see Pumps) 
Blowout preventer, 10.16 
Bombing attacks, 6.2 
Boosters, (see Pumps) 
Brannan, J. H«, Captain, 18.3, 18 .h 
Briggs, L. J., 3.2 
Brine circulation system, 10.8, 

10.10 

British, Assistance from, 1.1, 
15.1 ff 

Buffalo Forge Company, 9.7, 9.8 
Buffer sons, 8.21, 8.2I4, 10.18* 
10.19 

Building numbers, 6.1i, 7.17 
Building, process, 9.1 ff 
Butterfly valve, (see Valves, 

control) 
Butyl rubber, 8.21 



»C" rubber, 8.21, 8.25, Hull, 
15.1 

Cadmium, 8.36, 11.3U 
Cadmium oxide, 8.t*0~8.Ul 
Calcium fluoride, 11.28 
Campbell, Inc., A.S., 8.3 
Campbell, W. C«, Major, 18.2 
Capacity, plant production, 3.2 ff, 

7.1 ff, Hi.2 
Carbide and Cartoon Chemicals Corpo- 
ration, 6.1, 6.h, 13.2, 16.1 ff 
Work on barrier development, B.k 
Work on converter design, 8.8 ff 
Work on fluorine disposal 

design, 11.29 
Work on fluorine plant design, 

11.18 ff 
Work on K-27 design, llu7, lh.8, 
Hi.l3 
Carbon, 11.33 ff 
Carbon dioxide, 7.28. Iiu6, Uu7 
Carbon fluorides, 8. hi, 10.23 
Carbon mixing, 11.33 ff 
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Carbon traps, 7 .lit, 7.31, 6.39 
10.7, 10.23, 11.29, llt.6, 1U.7, 

lit.12 

Cascade of Cascades Principle, 15*2, 15 

Cases, 7.30, 11.3U 

Cells, process, 7.11, 7*17, 9.2 ff, 

9*8, 10.17, 10,18 
Chain reaction, 7.2, 8.36 
Chapman Valve Company, lull 
Chemicals, 2.2 
Chicago, 111*, 12.5 
Chlorine, 10.22-10.23 
Choate, C. E., Major, l8.lt 
Chrysler Corporation, lt.10-4i.il, 

8.9 ff, H.10, 11.16, 11.26, 18.2, 

18.5, 16*8 
Cleanliness, lt.9 ff, 5.1t, 8.16. 8.16, 

6,19, 11.1, 11.2, 11.13-ll.lfi 
Clifford Manufacturing Company, It .11 
Clinch River, 6*3, 12.1, 12.19, 12.20 
Clinton Engineer Works, 2.1, 6.1 ff , 

12.3 

Cold traps, lull, 5Jt, 5*6, T.lit. 
7*27 ff, 7.31, 7.32, 8.27, 8.31 ff, 
9.2, 10.17, lit .6 ff, Ht.12, 15.lt 
Scraper, 15.5-15^ 

Columbia River, 6.1 

Columbia University, 2.1, 5*1 

Combustion Engineering Company, Inc<, 

U.37, 12.9, 12.13 
Commonwealth Edison Company, 12.5 

Compression ration 7.9 

Compressors (see Pumps) 

Compton, A. H., 3*2 

Conditioning, h*9, 7.U, 7.2it, 8.32, . 

10.21, 10.32, lu.17 
Conditioning area, lull, 10«lt, 11*1 ff 
Conditioning gas (see Fluorine) 
Consumption, b.8, U.9 
Continuous process, U.3 
Contracting Officer, 3.6, 8.2, 8.33 
Contracts 

OEMsr-4t06, 1.2, 2.1 ff, 3.1, 5.1, 
6.12 

w-7U01-«ng-85, 8. lit 
W-7lt05-eng-23, 1.2, 2.2, 3.U, 5.2, 

Ht.l, 18.5 
W-7lt05^eng-3lt, 8.12 
w~7lt05-*ng-55, 8.2 
W-7lt05-eng-56, 8.9, 18.5 
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lt05-eng-62, 6.12 
lt05-eng-63, 8.13 
lt05-eng-67, 8.13 
lt05-eng-70, 8.33 
lt05-eng-127, 8.10, 18,5 
lt05-«ng-129, 8.11 
lt05-eng-131, 8.3 
It05-eng-llt3, 8.3 
It05-eng-llt9, 8.2 
lt05-eng-258, 11.18 
U05-eng-271, 8.33 
U07-eng-19, 11.2, 11,18 



It07-eng-lt9 
U09-eng-19 
ltl5-eng-21 

ltl5-eng-25 
fil5-eng-3lt 
ltl5-eng-35 
ltl5-eng-38 

ltl5-eng-39 
Itl5-eng-4t0 

lil5-eng-ltl 

Itl5-eng-lt3 
Ul5-«ng-6l 

Ul8-eng-13 
ltl8-eng-Ut 

Ul6-eng-17 
Itl8-eng-l8 
Itl8-eng-it0 

lil8-eng-52 
ltl8-eng-53 
ltl8-eng-62 

hl8-eng-61t 
U21~eng-ll 
lt21-eng-12 

lt21-eng-13 
U21-eng-llt 
lt23-eng-ll 



8.13 
6.17 
8*1U 

6.15 
8. lit 
8.15 
8*ltl 
8.17 
8.33 
8.11 

8.39 
8.12 
12.6 

8.33 
8.20 
8.22 
6.1U 
8.33 
8.33 
6.39 
8.3 
8.19 
8.19 
8.3U 
6. lit 
8.11 



Converters, lull, 7.3, 7*6, 7.7, 
7.18, 6.6 ff, 9.3, 9.10, 11.1, 
111 ,10 (see also Diffusers) 
Purge, lt.ll, 7.25, 8,6, 8.11, 
15.C 

Cook Electric Company, lt.ll, 8.2lt 
Coolant, 5.1t-5*5, 7.9, 8.Ht, 8.29, 
9.6, 10.1 ff, 10.7, 11.11, lit Jt, 

llt.12, llt.13 
Coolers 

Air, 10.8-10.9 

Coolant, 6.15, 9.2, 10.2, 10.6, 
11.12 
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Intercell, 8.1U," 8.15, 10.2 

Ui.ll, Uul2 
Intersections!, 8 .Hi, 10*2 

Process stage, 2.2, 7«9, 8.7 ff, 
. 8.1ii ff, 10.2, ll4.ll 
Cooling towers, 16.5 
Cooling water 
Condenser, 6.3, 12.20-12.21 
l*$$ess- 10.$ ff, Uul f Hul3- 
•lb 

Purge stage, 8.U, 8.U* 

Corrosion, 2 f 2, b.8, 5.7, 7*22, 

8.16, 8.18 ff, 8.27 
Costs, 3«li, 3*6* 6.3, 7*2, 17*1 
Crane Company, lull, 8.20 ff, 16.U 
Crawford, ft. fc.. Captain, 18.lt 
Critical ■ase/6.36 
Critiwl materials, 3.X. 8.16 
Cyclone separators, 8 #38 



De LaVal Separator (kwpany, 10 f Ui 
De Vilbiss Company, 8.U 
Dead and. system, 10.11, Hull* 
Decatur, ELI.* 1.2, 8.2 
Decatur Area, 1.2, 16.2, 18.1 ff 
Degassing, H.U ff 
Depleting machines, 8.5 
Detroit, Hich., 1.1, 8.10 
Detroit Area, 1.2, 16.2, 18.1 ff 
Diffusa te, I4.5 

Diffuaers, 2.2, 5.3, 7.7 ff. 
8 .11 (aae also Conrerters) 

. ftu^ge, 7.25 
Direct recycle, 7.12 
Distillation, 7.20 
District Engineer, 6.1, 7.3, 16.1 
District Intelligence Section, 
16.2 

District Medical Section, 16.1 

Dry Air, U.9, 9.3-9.U, 9.8, 10.7 ff, 

Uulfa-Uutf 
da Pont de Hemouro and Company, 

E. I., 3.3 
IXiriron pumps, 8.18 



Electromagnetic Project (see 

T-12 Project) 
Elliott Company, lull, 8.12, 8. Hi 
Elsa So. 1 Substation, II4.I6 
Elsa No, 2 Substation, 12.23 
Emergency Control room, 8.28 
Enriching section, U.6, li.7, 7.17 
Equilibrium time, 7.7 ' 
Equipment enclosures; 10.7, 10.12 
Equipment else, 7.17, 7.25, 8.3b, 

Ezit gases, 7«2U ' 
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Efficiency, separation, h.6 ff, 
7.5 ff, 7.10, 7.11 



face plating machines, 8.5 
ftage, U.f 
Progress Be port*; 
Fisher Governor Ccmpany i 
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risk Station, 12*$ 

Flat pliif .OonYerters . (see $*£v&y 1(4:^ «• 
■• ■ rertere, purge) -V • ^!? * >. ■ 

Finite, 8.uo- - : - ,A;^m 

Flow diagram, diffusion .^pUnt,'^** ' 5 " ■^■■] 

lu* ff, 7.6, tji? ; . 
Fluorlnation (see Conditioning) ' •. 
Fluortoe; li.8-ii.9, $Jk* 7.H», 7#2l», 

8,1$ ff, 8.20 ff , 8.U0, 10,21 ff.^liil 
. U.li f f , 11.18 f f , 16.1 ,. ,:.:» v i^&S** 
Fluorine disposal, 7.1k, 11.6, 11.26 #f ; 

Mobile unite, 10.21-10.23 " ' " 
Fluorine generation, 11.18 ff--.-, 
Flttoroearbone, $.k t 7.19-T»20, 8.21- 

6.22,. 11.8, 11,25 ... 
Ford, Bacon/ and Ifevie. 11,2-U*3« ' 

11.18,^ li;32 
Fort Loudon,' 12.23 
Freon-12, 7.28 -* / 
Freon-22, 10*21 
Fuehs, t., 15.5 

Fuller ConpsAj, George A., 6.3 v 
Fulton Sylphon Ooapany, it.ll 
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Garfield Plant, 18.7-18.8 

Oary, I. C«, 3»3 

Qas bearing blowers, 7.3 

Qas filter (see Dif lasers) 

°*iwal Electric Company, 8.33, 11.5, 



Grand Coulee Dan, 6*1 
Gregory, R. G., Lt. Col*, 18.3 
Oreenewalt, C. B., 3.3 
Groves, L. fi., Major General, 3.1 
3*3, 3.U, 6.2, 6,3, 7*2 



Jersey City laboratory, 5.1 ff, 8.1*0, 
HulO 

Johps Hopkins University, il.26 
Johnson, K. A., 15*5 
Jones Construction Company, Inc., 
J. A., 8.19, 11.36, 13.2 



Htenel-Dahl Company, 8.20 
Hasards, 6.2, 8.36, 11.18, 11.23 
Heat exchangers (see Cold traps} 
Coolers) 

Herron-Zimaero Moulding Company, 
8.11 

Hill* R. C., Captain, 18.3 
Hooker Electrochemical Company, 

11*18, 11,21 
Boudaille-Horshey Corporation 

6.2 ff, 8.11, 11.16, 16.2, 18.3, 

18.7-18,8 
hydrochloric acid, iulO, 11.16, 

11.31 

Hydrogen, ll«i* ff, 11.20, 11.21 
Hydrogen fluoride, 7.19-7.20, 

7.2U, U t 19, 11*20, 11.26 
hydrolysis tower, 7.20-7*21 
Hydryers (see Air dryers) 



Xngersoll-Rand, 8.12, 10.12 

Inspection, 3.6, 8.2, 8.33 
Site, 6.1 

Inspection machines, 8.5 

Instruments, 1*.?, lull, $*h $ 7.10, 
7.12 ff, 7.15, 8.27 ff, 9.1i, 9.9- 
9.10, 10.7, 10.8, 10.11, 10.12, 
10.15, 10.16, 11.12-11.13, Hi.U, 

Ili.ll4-lh.l5 
Intelligence and Security Division, 

16.2, 16.? 
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